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ASTRONAUTICS “OW REPORT 


The Blackburn NA.39 Low-level Strike Aircraft is entirely protected with— 


CELLON AIRCRAFT FINISHES 
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nth ation’ to 


~ 


wg Penpection 


Aircraft of the jet age with their high operating 
costs and depreciation rates may not follow the example of Kallina inachis— 
and remain for long periods on the ground. 

We at AIR TRAINERS LINK simulate the modern jet aircraft to such an 

extent that our ground based equipment enables the air-crew to carry 
out their training commitments and periodic checks at a fraction of the 
aircraft's operating cost. ASK US TO SHOW YOU HOW. 


AIR TRAINERS LINK Emi TED 


SICESTER ROAD, AYLESBURY, BUCKS 


Telephone: AYLESBURY 4611/7. Telegrams: “Trainair” AYLESBURY 


Second class postage paid at New York, N.Y. 
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cheaper than con- 
ventional conduit 
lighter in weight 
than conven- 
tional conduit 


=] 


more easily serviced 
than conventional 
conduit 


can be re-wired FY 


%” 


/ Imer 


———— low tension harness 


handle and pack fs : : , | 
for aircraft electrical services 


i Fitted to the Rolls-Royce Conway engine for D.C.8 
Aircraft, this lightweight flexible harness combines 

f: the advantages of both conduit and moulded types of 

Fa conventional harness without the disadvantages of either 
A type. Its design has been achieved from an entirely 
a new angle—by the provision of a complete range of 
standard detail parts. This is the reason for its low cost, 
ease of assembly, and high adaptability—parts can be ' 
replaced, branches can be added. It can be easily 
repaired while installed on the engine. The Palmer low 
tension harness is resistant to hydraulic fluids and 
aircraft fuels, and its joints are moisture proof. 
Send for further information and see how you can 
distribute your aircraft electrical services more 
efficiently and cheaply and with less maintenance. 


, 
he 


eit eee 


Palmer Aero Products Ltd penrotpd st. LONDON N.W.8 


AERO PRODUCTS DIVISION - BTR INDUSTRIES LIMITED 


- Er ae 
— — ett 
a a Bi age BY 
5 1% a ote are) 4 A 
a: 
Seah 
a at 
a : ey eo b Tee ; is Bee ss nt Bert me sur 
re | 
| ee 
oe) 
| 
| Po 
A . | 
| | 
y) 
? os , | 
ie ee j : 
rr 
: ‘ 
roe 
7 
| | & 
; 2 7 
: a re ea 2 : 
i | 
A 


2 SEPTEMBER 11, 1959 


THE AEROPLANE 
and ASTRONAUTICS 


AVIATION | 
DIVISION 


ANNOUNCEMENT 


THE GOODYEAR TYRE AND RUBBER CO. (G.B.) LTD., 
in conjunction with ELECTRO-HYDRAULICS LTD., are 
pleased to announce a manufacturing agreement whereby 
Electro-Hydraulics are producing all Goodyear-designed wheel, 
brake and associated hydraulic equipment formerly produced at 
Wallasey. 

Under the new arrangement Goodyear retains responsibility 
for design, modification and repair of all equipment save the 
hydraulic brake controls, for which Electro-Hydraulics will be 
the design authority and the supplier. 

Goodyear’s facilities at Wolverhampton and Hounslow are 
being expanded to provide increased sales and service in the 
U.K. and to further assist Goodyear’s world-wide field organi- 
sation with sales and service in the Export markets. 

Aero tyre production is not affected by the Agreement and will 
continue at the Wolverhampton Factory. 

This action is looked upon by Goodyear as a consolidation of 
their position in the Industry and by Electro-Hydraulics as an 
extension of their service, supplementing hydraulic systems and 
undercarriages with hydraulic brake controls. 
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BRITISH ALUMINIUM 


IN THE VANGUARD 


The Vickers Vanguard, the outstanding new turbo-prop airliner, 
introduced by Vickers-Armstrongs (Aircraft) Limited, incorporates materials 


produced by British Aluminium, who share the confidence 


of the manufacturers in the bright future of this magnificent aircraft. 


STAND 170 
S.B.A.C. Exhibition, Farnborough 


The BRITISH ALUMINIUM Co Ltd Q 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SWI 
AP 363 
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SYMBOL 
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and ASTRONAUTICS 


BEA will soon be adding the Comet 4B jet 
airliner to its fleet of Viscounts—the largest 
in the world. BEA already provides greater 
variety and frequency of flights over Europe 
than any other airline. 


BEA carried 2,828,715 passengers during the 
year ending 31st March, 1959. 


BEA aims to provide air services to an ever 
increasing public. 

BEA continues to press for cheaper fares on 
regular services in order to bring air travel 
within reach of everyone. 


BEA earns a third of its revenue abroad 
including nearly $5 million last year. 


BEA has now operated profitably for five 
consecutive years. 


EUVROPE’S FOREMOST AIRLIWE 
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Plannair | 
blowers 
in the Vanguard 


<a Louvre Boost. Single stage axial flow 
blower unit 6PL161-248 operates on 27/28 volts 
D.C. running at a speed of 6,000 r.p.m. approxi- 
mately with an output of 550 c.f.m. at 3” s.w.g. 
measured at Sea Level. The unit is complete with 
radio suppression gear and functions as a louvre 
boost blower for air supply to the cabin. 


— — Ww” ~ ae : 
—— y/ ae RE-CIRCULATION. This unit : 


(9PL241-274) has been designed and pro- 
duced for re-circulation of cabin air. For its 
size it is particularly powerful having an out- 
put of 1,280 c.f.m. at 15}” s.w.g. when 
running at a speed of 7,900 r.p.m. When 
operating on 27 volts D.C. the current input 
to the motor amounts to 160 amps. The 
motor, which has been specially developed 
for this blower, embodies unique cooling 
features for providing self cooling and these 
include internal re-circulating fan with air 
drawn through a hollow shaft. Thus the 
motor despite its high output is completely 
enclosed. 


i TRANSFORMER RECTIFIER bpp my Fnegeosiner shows four 

single stage blower units type 3PL241-110 installed for transformer/rectifier 

cooling on the ae DC. power supply unit. Each blower operates on 200 volts, 3 phase, Stan d Ni Oo. 65 
400 cycles at a speed of 11,200 r.p.m. and gives an output of 150 c.f.m. at 4” s.w.g. at design 

point at Sea Level. Four 4PL121-359 blowers are used for general cooling of the radio crate at the SBAC Exhibition 
and each of these is fitted with dual centrifugal switches for operating warning light and 

switching on stand-by blower in the event of motor failure. 


PLANNAIR LIMITED - WINDFIELD HOUSE - LEATHERHEAD - SURREY Telephone : Leatherhead 4091/3 & 2231 @p taza 
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Motes ¢ Ropucté ‘ ae y 
RELLUMIT 


@ ‘ONE-MAN’ OPERATED MOTORISED OVERWING e\ w 


HYDRANT DISPENSER with fully automatic. hose 
wind in and out, combined with hydro-pneumatic 
ladder. Developed for and in conjunction with THE 
SHELL INTERNATIONAL PETROLEUM COMPANY 
LIMITED. 


@ MOTORISED UNDERWING PRESSURE HYDRANT 
DISPENSER for flow of 600 gallons per minute, 
meeting the latest Jet requirements. 


MOBILE HOSE ELEVATOR 
Developed for and in conjunction with THE 
HELL INTERNATIONAL PETROLEUM 
COMPANY LIMITED). 


MICROFILTERS 
COARSE FILTERS 

AIR ELIMINATORS 
WATER SEPARATORS 
HYDRANT EQUIPMENT 
COUPLINGS, ETC.... 


One-Man Hydrant Dispenser 


RELLUMIT ‘FIPOCA’ FILTER 


offering a guaranteed calibrated filtration covering 
the range of micro-filtration from one micron to 
the coarser filtration up to one-thousand microns. 
Suitable for all fuels, chemicals, air, etc... . 


NON THROW-AWAY TYPE ELEMENTS with indefinite 
life. No further spares required. 


MAINTENANCE COSTS REDUCED TO A MINIMUM. 


Germany 


France Italy Belgium Argentina 
Rellumit Rellumit sede Roma Brace eineoseayan “ SCAPI” Beuret 
La Garenne-Colombes Rome Frankfurt-Main Vilvorde Buenos-Aires 
Denmark Portugai Australia 
A/S AP. Botved, Spain Sweden Fesniueaee The National 
16 Norrevoidgade, Rellumit Delegacion Espana Belos Rua da Socieda Farmaceutica, Valve & Engineering Co. Pty. Led., 
Copenhagen K Madrid Stockholm 40-1 °F, Lisbon 27 Seanad Reed Hunsingdeie, 


Oakleigh, Victoria 


RELLUMIT (London) LTD., chandos House, Palmer Street, LONDON, S.W.I. Tel: ABBEY 3304 
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BEAUFORT (5246 
reversible airline liferaft with inflatable canopy 


A’'R'B APPROVAL 4645 
U.K. PROV. PAT. 35325/57 — WORLD PATENTS APPLIED FOR 


Beaufort’s latest liferaft development provides a 


reversible multi-seater liferaft with an instantly 


inflatable self-positioning and permanently attached canopy 


IMMEDIATE BOARDING. 
No restrictions of boarding positions 
since survivors can jump straight 
into the liferaft— and if they do have 
to enter from the water there is an 
inflated boarding ramp. 


FULL CANOPY PROTECTION. 

No heat exhaustion in the tropics and 
no exposure problem in the arctic, 
since the inflatable canopy design 
allows a wide range of adjustment by 
the survivors. 


= < . =a BEAUFORT 
— re . . 
3 “ (Air-Sea) Equipment Ltd. 
Ss - Beaufort Rd, Birkenhead, Cheshire, England. 
= “std Telephone : Claughton 2667 
* 


HIGH TENSILE FABRICS AND 
SYNTHETIC POLYMERS. 

No problem on stowage deterioration 
since the new high tensile lightweight 
synthetic fabrics and polymers have 
been specially developed for this liferaft. 


A division of P. FRANKENSTEIN & SONS. (MANCHESTER) LIMITED, Victoria Rubber Works, Newton Heath, Manchester 
2633 ® 
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The Leading 
Bae Supplier 

an of 

Gas Turbine 
Discs 

and all other 


types of 


Forgings 
for the 
Aircraft 


Industry 


FIRTH DERTHO | 


SHEFFIELD & DARLEY DALE 


THE PIRTHE-DERINON STAMPINGS LTD. - SHEFFIELD © ENGLAN'D 
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POWER CONTROLS 


Boulton Paul powered flying control units incorporate rotary control 
valves, designed for sensitivity and accurate response. The tandem 
ram unit illustrated actuates the Blackburn NA.39 all-moving tail 
plane and operates in manual control, with or without auto- 
stabilization, or under complete auto-pilot authority. 


BOULTON PAUL AIRCRAFT LTD. 
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-FULLEDGE WORKS - BURNLE’ 
SION. and 3203 Burnley co lin 
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.A.P. have development | 
production facilities for 


Guided Missile work, 
offer manufacturers in 
the industry a first cl 
fabrication service in 


components and ancillary 


uiprhent 
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There is at Hymatic a good engineering 
staff backed by considerable technical 
resources especially intent upon the 
development of ancillary equipment 
for piloted and non-piloted aircraft. 
Our record is impressive in the 
successful control ofjair and gas for 
many critically important duties, 
including fuel system pressurisation, 
the servicing and protection of 
aircrew members, missile control, 
s cockpit sealing, demisting, radar 

air yo ur Pp ro b lem eee pressurisation and one-shot emergency 
operations, to mention but a few. 
We are especially absorbed in control 
valve systems and light mechanisms, 


We welcome problems. 


Te AS ee BRT aT Or iy 


¥ 


i 


See us at the 8.B.A.C. EXHIBITION, 
STAND No. 267. 


THE HYMATIC ENGINEERING CO LIMITED REDDITCH - WORCESTERSHIRE 
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Dramatic 
weight-reduction 
in airborne 
search radar! 


These three compact units 
make up the new Ekco 
Lightweight Search Radar: 
1. Indicator 

2. Scanner 

3. Transmitter Receiver 


SEE IT AT FARNBOROUGH 
STAND No. 186/7 

Together with Automatic VHF/DF Equipment 
Airfield Approach Aids Transistorised Inverters 
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EKCO LIGHTWEIG 


SEARCH RADAR : 


Ekco, first in the world with com- 
mercial Airborne Search Radar, now 
announce yet another major Ekco ad- 
vance in this field—EKCO Lightweight 
Search Radar. 

This new equipment reduces the total 
weight to only 56 lbs—less than half that 
of previous systems! Yet, Ekco Light- 
weight Search Radar provides all the 
facilities of a modern Weather Radar 
System, including a fully-stabilised 24” 
antenna, 150 mile range and high 
brightness display. 

The reduction in size and number of 
units, made possible by the extensive 
use of transistors, allows a consequent 
saving in installation costs and mount- 


ing weight. 


ahead in electronics 


EKCO ELECTRONICS LTD +» SOUTHEND-ON-SEA - ESSEX 
wesis7 
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Gliobal freighter 


THE Short SC.5 BRITANNIC 


Most versatile, most capacious transport aircraft in the world 


Large missiles, armoured vehicles, radar installations ramp-loaded without crating, rushed 
distances up to 4,000 miles non-stop, then smoothly unloaded and ready; troop detachments, 
quickly embarked and as quickly in action. This is the strategic military role of the Short 
turboprop Britannic, designed to meet the vital needs of the future, anywhere. 

In civil operation the Britannic’s versatility and immense cargo capacity can make air 
freighting a major world industry. With cargo volume of 10,000 cubic feet, it has impressive 
medium and long range ability, carrying 40 tons at 350 miles an hour for 1,000 miles, or 
15 tons for 4,000 miles. 

These qualities, plus the turboprop economy of the four Rolls-Royce Tyne R Ty.12 
engines, make the Britannic a formidable contender for the air freight market of the future. 


AT Shorts iDEAS TAKE SHAPE one Came 


SHORT BROTHERS & HARLAND LIMITED, QUEENS ISLAND, BELFAST, NORTHERN IRELAND The first manufacturers of airoraft in the world 
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IV First CLASS SEATS 

NOW IN SERVICE WITH 
AEROLINEAS ARGENTINAS & 
BRITISH EUROPEAN AIRWAYS 


These seats, of Magnesium alloy, argon-arc 
welded tubular construction, have been de- 
veloped to de Havilland specification and can 
be upholstered, with Lancedown interiors, to 
suit any requirement. Those for Aerolineas are 
particularly pleasing, upholstered in Stellar 
Blue and Mushroom Lurex cloth with 


armrests in matching Skye Blue leather. Overall 
weight : forward version only with footrests, 
63 lb. Those for B.E.A. feature clerical Grey 
cloth with contrasting Coral Synthede on the 
side panels and armrests in matching leather. 
Overall weight: forward version, approx. 62 Ib., 
aft version approx. 67 Ib. 


LANCEFIELD AIRCRAFT COMPONENTS LTD 


71-83 HERRIES ST., LONDON, W.10 


Telephone LADBROKE 2951 (4 lines) 


STAND No. 246 FARNBOROUGH AIR SHOW - Telephone AIRSHOW 4047 
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THE G 91 T 
A NEW FIAT JET-TRAINER 


(Bristol Orpheus 803 engine) 


This Jet-Trainer is derived from the G 1 lightweight tactical fighter, 
winner of the NATO competition, and is expressly designed for 
advanced training up to supersonic speeds. 

The ability to operate from short, semi-prepared or grass runways, the 
safety of evolutions performed at low speeds, the great responsiveness, 
the simplicity and low cost which are peculiar to the single seater version, 
are all to be found in the two-seater type. 


FIAT - AVIATION DIVISION 


200, Corso Giovanni Agnelli - TURIN (italy) 
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FARNBOROUGH STANDS NO. 145-8 


Approx. half the weight, half the size, and half 
the power consumption of equipment it replaces! 


SPECIAL 
SYSTEMS 
GROUP 


B.E.A. COMET IVB AND VANGUARD 
FLEETS ARE BEING EQUIPPED WITH 
STR 23/34/35/36 COMPREHENSIVE 
AIRBORNE VHF COMMUNICATION 
AND VOR/ILS NAVIGATION 
EQUIPMENT incorporating TRANSISTORS 


SEPTEMBER 11, 1959 


ST.23 Transmitter. 360 channels, 50 kc/s 
channel spacing, in the band 118-135.95 
Mc/s. 20 watts telephony. 

SR.23 Receiver 560 channels, 50 kc/s 
channel spacing, in the band 108-135.95 
Mc/s. All spurious responses at least 90 db 
down. 

SR.34 V.O.R./I.L.8. Localiser Receiver. 
Comprises a Receiver and Instrument 
Drive Unit. The receiver is identical to 
and interchangeable with the SR.23. 100 
channels, 100 kc/s channel spacing, in the 
band 108-117.9 Mc/s (50 kc/s spacing, in- 
corporated and available when required). 
SR.35 Glide Path Receiver. 20 channels in 
the band 329.3 to 335 Mc/s. 

SR.36 75 Mc/s Marker Receiver. (Super- 
heterodyne). 

Operates from 115 volts. 400 c/s, single 
phase A.C. and 28 volts D.C. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.!! 
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Sir W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
BRISTOL SIDDELEY ENGINES LTD. 

BRISTOL AIRCRAFT LTD. 

BRISTOL AIRCRAFT LTD. (Weston Works) 

HAWKER AIRCRAFT LTD. 


THE ABBEY PANEL & SHEET METAL CO. LTD. 


BAYTON ROAD - EXHALL - NR. COVENTRY - TEL: BEDWORTH 2071 PBX. 
A.LD. A.R.B. and C.LA. Approved. 
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LON S DALE 


soma 


AIRCRAFT PASSENGER CHAIRS 


DOUBLE - 35} LBS. 
TRIPLE - 48 LBS. 


Stand S. The Hawker 
Exhibited at Farnborough Air Show Siddeley Group Avro 748. 
tand No. 19. Latex Upholstery Limited Installed in the Fairey Rotodyne. 


AIRCRAFT 
FURNISHING 


LimiwtTteé&é o 


41 LONSDALE ROAD - LONDON :;: W.II 
ENGLAND : TEL: BAYSWATER 6262-5 
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NOW IN THE SKY 
FOR THE FREE WORLD 


| M56F 


AN ENTIRELY NEW KIND 
OF FIGHTER! 


NORTHROP’S SUPERSONIC FREEDOM FIGHTER 
DELIVERS HIGH-PERFORMANCE DEFENSE AT 
YE THE COST OF COMPARABLE FIGHTERS! 


Northrop's N-156F is the first airplane U.S.-designed 
specifically for defense needs of the other Free World 
nations. The Freedom Fighter takes advantage of new 
jet engines, new lightweight materials, new design tech- 
nology that no other fighter yet reflects. With its multi- 
purpose mission capability, performance, and ease of 
operation, the N-156F can virtually double a nation’s 
effective fighting force. 


This is because the Freedom Fighter is lighter, smaller, 
and easier to operate. Light, simple design cuts procure- 
ment costs, results in fuel savings and ease of mainte- 
nance. The Freedom Fighter cuts by approximately 50% 
the need for heavy, costiy ground support and rare skills. 


This highly reliable airplane can take off any time — 
almost anywhere— scant seconds from the scene of pos- 
sible air or ground combat. This mobility contributes 
to quicker reactions. It keeps more aircraft battie-ready 
: along a wider and more dispersed perimeter for maximum 
, striking power—with minimum vulnerability. As a multi- 


purpose fighter, the N-156F flies air-to-air, air-to-ground, 
and low-altitude strike and reconnaissance missions. 
No weapon system today matches the Freedom Fighter's 
advantages. It costs less to buy, to fly and to maintain. 
And because the N-156F is designed for production out- 
side the United States, this new fighter will contribute to 
the economies of the countries it will defend. 


Test pilots use the word “clean” to describe the N-156F’s perform- 
ance. Their reports praise its low- and high-speed flight handling 
characteristics. They find the new fighter meets and exceeds all the 
performance indicated and assured by extensive wind tunnel! tests. 
They appreciate its twin-jet safety —its all-weather dependability. 


» NORTHROP 
‘2. INTERNATIONAL 


A Division of NORTHROP CORPORATION 
Beverly Hills, California, U. S.A. 
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CONTINUOUS POWER’ with the AIR PARTNER 


* A VITAL FACTOR IN JET STARTS 


A mobile unit for starting, air conditioning, de-icing and testing the jet airliners of today 


STARTING - AIR CONDITIONING - DE-ICING 
The Air Partner is a surge-free rotary screw com- 
pressor of the Lysholm type designed for starting, air 
conditioning, and de-icing all jet and turbo-prop 
airliners having air turbine starters. 


A SUCCESSFUL COMBINATION 

Atlas Copco, the world’s largest organisation devoted 
exclusively to the manufacture of compressed air 
equipment, combined aeronautical exvertise with com- 
pressor know-how to produce this multi-purpose unit. 


STARTING 

The Air Partner delivers a continuous flow of warm, 
oil-free air to turn the engine over constantly thus 
eliminating mis-starts. 


AIR CONDITIONING 

The Air Partner becomes an air conditioning unit by 
merely flicking the appropriate switches and pressing a 
button, a matter of seconds. 


DE-ICING 
A special mouthpiece attached to the air hose enables 
the wings and fuselage to be ‘sprayed’ with warm air. 


Removal of ice and sleet from windshields, wing leading 
edges, and air intake lips is achieved by using the 
ordinary de-icing outlets of the aircraft. 


SIMPLE MAINTENANCE 

The Air Partner has no wearing parts. It consists of two 
screw rotors which intermesh but never touch one 
another or the casing. 10,000 hours is the normal 
period between overhauls for screw compressors of 
this type. 

Maintenance operations can be carried out by airline 
personnel anywhere in the world or through the Atlas 
Copco sales and service organisation established in 
90 countries. 


TWO MODELS 

Air Partner M-3 consists of two identical units, each 
including a compressor connected to a standard petrol 
or diesel engine, for starting, air conditioning, de-icing 
and checking auxiliary systems. Air Partner M-2 con- 
sists of one rotary screw compressor connected to a 
standard petrol or diesel engine for starting and 
limited air conditioning. 


THE Atlas Copco AIR PARTNER 


A contribution to the jet age of air travel 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, 
Sweden, or Atlas Copco (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts. 
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FLAP CONTROL 


specified for the 


ARMSTRONG WHITWORTH 


A.W. 650 


“ARGOSY" 


H. M. HOBSON _ LIMITED 


modern aeroplanes. 


This precision built component 
is yet another addition to the 
growing range of Hobson Power 
Flying Controls, Flap Controls and 
other items of hydraulic equipment 
fitted to many of the outstanding 


The design caters for normal 
and emergency conditions, and the 
unit is fully irreversible. 


WOLVERHAMPTON 


ENGLAND 
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Allison prop-jet power daily is proving its flight durability 
and dependability in airline service around the world. Flight 
experience is being accumulated in both military and com- 
mercial service at the rate of 100,000 hours a month with 
the rate increasing rapidly as new aircraft go into service. 
Consisting of the matched team of Allison model 501 prop 
jet engines and Aeroproducts 606 turbo-propellers, Allison 
prop-jet power is setting new standards of economical 
operations. Operators find its high power and good takeoff 
thrust enable higher payloads and reduced trip time. With 
constant engine propeller speed in flight, ample power for 
any requirement is available instantly. 

For modern prop-jet power, look to Allison prop-jet power. 
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BOD Lait ia PO De 


er month 


Allison-powered C-1 30 
military freighters 
have logged more than 
750,000 hours. 


Allison-powered Lock- 
i heed Electras are now 
in service with 10 of 
the world’s leading air- 
lines. 


The Allison model 
501-D1I3 engine is a 
logical choice for 
conversion of piston- 
powered aircraft to 
turbine power. 


JET POWER 
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-FERRANTI COMPUTERS 


FERRANTI COMPUTERS 
have been used in the design of the following aircraft 


ARMSTRONG WHITWORTH Air Bus 
Car Ferry 
Freightercoach 
Military Transport 
Shackleton Mark II & Mark III 
Vulcan Mark I & Mark II 


NA 39 Strike Aircraft 


Comet 4 and Comet 4B 
D.H. 121 

Sea Vixen 

Hunter 

P 1121 


Viscount 

Vanguard 

V.C. 10 

Scimitar 
Extensive design work is also being done on several other 
aircraft and guided weapons. 


Ferranti Computers— PERSEUS & PEGASUS Electronic 
Data-Processing Systems — can solve problems of handling 
huge volumes of documents involving Production Control, 
Stock Control, Payroll, Costing and General Accountancy. 


FERRANTI LTD * WEST GORTON * MANCHESTER 12 


Tel: EASt 1301 
London Computer Centre: 21 Portland Place, W.1. Tel: LANgham 9211 
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FERRANTI 


Gyroscopes, Transistorised Gontrol Units 
and Static Electrical Equipment 


Included in the range of aircraft equipment which Ferranti are now able 
to offer are gyroscopes, transistorised static inverters, voltage regulators 
and transformer rectifier units. The main features ofthese equipments are 
their high reliability and efficiency, coupled with light-weight and small 
space demands. They are fully supported by a highly organised and 
efficient service. i 


For full information write to :- 
FERRANT! LTD - AIRCRAFT EQUIPMENT DEPT - MOSTON - MANCHESTER 10 Telephone: FAlisworth 2071 
or Westwick * Bracknell * Berkshire Telephone: Bracknell 1211 y 
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FAIREY AVIATION LIMITED - HAYES- MIDDLESEX | (A subsidiary of The Fairey Company Limited) 
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Black Knight’s Gambit 


Extremes of aeronautical effort are exemplified at Farnborough by 
the two-stage Black Knight rocket and the pneumatically supported 
Hovercraft. One at each end of the range shows in what widely 
separated fields the aeronautical engineer, and the industry in which 
he works, can make outstanding contributions. If the Hovercraft is 
unique by land (or sea), Black Knight is indeed notable among rockets 
for its record of successful firings. And the whole effort has cost the 
country perhaps £5,000,000. 

If there are still those who remain unconvinced regarding the value 
of the British achievement with Black Knight let them study the 
speeches and addresses delivered before the 10th Congress of the 
International Astronautical Federation which concluded its delibera- 
tions on the eve of the S.B.A.C. Show. 

At its opening session this congress had the good fortune to be 
addressed by Dr. Hugh Dryden, now deputy director of NASA, the 
great civilian agency which directs and guides aero/astronautical 
endeavour in the United States. Before this appointment Dr. Dryden 
was director of the U.S. National Advisory Committee for Aero- 
nautics, the down-to-earth activities of which in research and 
development for practical aviation have long been admired in this 
country. Thus when a man concerned for so many years with the 
practical problems of developing aeroplanes as operational vehicles 
says unequivocally that the instrumental exploration of space having 
begun man will follow his apparatus in due course, the rest of us 
would do well to accept his views. Many will be encouraged to do 
this by Dr. Dryden’s assertion that the problems of space exploration 
demand international collaboration. “There is every indication,” he 
said, “that the task may soon develop beyond the resources of any 
single nation.” 


Time for a New Approach 


Nevertheless, this must not be taken to mean that any one nation can 
relax and wait for international action. As Sir Roy Fedden said in 
his letter to the Daily Telegraph of September 3, the (British) aircraft 
industry does much more than make aircraft and missiles. It is a 
very highly disciplined form of engineering, and from it stem new ideas 
and developments in materials and machine-tools as well as auxiliary 
techniques covering a very wide field in mechanical, electrical and 
electronic technology. It is implicit from these remarks of Sir Roy that 
without an up-to-date healthy aircraft industry this country would, be 
deprived of all that comes from a very highly disciplined form of 
engineering. 

No one knows this better than the lively group of British engineers 
who made such a contribution and impact on this year’s double 
astronautical conference. The problem that worries them is how is 
their work to be financed. 

The present system of financing developed to meet the needs 
of the Fighting Services, has utterly broken down. Unfortunately this 
country has no civilian body such as the U.S. NASA. Consequently, 
unless a project (however imaginative and potentially rewarding) 
meets an existing Service requirement, the technical branches at the 
Ministry of Supply can obtain no sanction for expenditure from the 
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Treasury. Some might hope that the time is not far off 
when the Air Staff will start planning a Space Force; 
others will feel it must be years away since we have hardly 
begun to arm ourselves with rockets yet. In this situation 
we doubt whether the Ministry of Aviation and Astro- 
nautics postulated by Sir Roy Fedden in his letter will help 
much. 

The day has come, surely, for this country to work out 
a new approach to aeronautical development and astro- 
nautical research. It is about time that it should be 
accepted that just as far-sighted businesses plough back 
substantial portions of their earnings into research and 
development so should a great nation earmark a substantial 
portion of its national income for a similar purpose. As 
the standard of living rises so must expenditure on research. 
As living and leisure become more complicated so does 
the engineering which supports them. 


Matters of Moment 
The Spin—Who Recovered First ? 


N important letter in the Sunday Times for August 30 should 

do much to establish the primacy of Lieut. Wilfred Parke, 
R.N., as the first British pilot to recover from an unintentional 
spin which he did on August 25, 1912. The writer of the 
letter, Constance Babington Smith, well known for her book 
“Evidence in Camera” and her pre-War column in THE 
AEROPLANE as it then was, speaks with authority since she has 
accumulated much data for her forthcoming book on British 
test flying. 

It would be specially interesting to learn of Continental 
experience in this matter because, as is British custom, we were 
pretty slow in getting going in this flying business and so it is 
likely that this catastrophic phenomenon had been encountered 
earlier. Perhaps readers in France or elsewhere on the Continent 
have some information on this subject. 


Absent for a Purpose 


N° doubt there will be considerable speculation about the 
reasons behind the absence from the S.B.A.C. Show of 
exhibits by the Miles Group. We are assured that there is no 
question of this vigorous concern giving up the race. The 
directors have felt for some time that the $.B.A.C. Show instead 
of being an annual event should be run alternately with the 
International Air Show in Paris. This is a point of view in 
which they are not alone, as is well known. 

Having gone to considerable expense to exhibit at the Paris 
Show the directors decided not to exhibit at all at Farnborough 
this year because it was felt that the burden of taking part in 
two important shows in one year (and only three months apart) 
was too great for small firms. The Miles Board points out that 
participation in these very expensive shows must inevitably be 
at the expense of development work. They prefer to forgo the 
former and continue with their endeavours to produce P.V. 
prototypes—two of which have been built in the past three 
years. Their decision, as they say, is a private-venture attempt 
to increase development work. 

We must observe that, unfortunately, it is no longer possible 
to discuss the advantages of making the Farnborough Show 
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The standard of living in the U.K. has done very well 
during the years when there has been substantial allocation 
of the national income to aeronautical research. Our 
suggestion that from now on it is to be charged to a new 
account instead of defence cannot depress the standard of 
living. For the reasons that Sir Roy adduces it will 
contribute to raise it. 

Moreover, the resultant products will keep the aircraft 
factories going. And a substantial proportion of the 
working population is interested in just such a thing. 

Finally, the allocation of the money to be ploughed 
back in research must be planned by a competent and 
expert body independent of, but advising, the Government. 
Such planning should be in fact the basic job of that Air 
and Space Board for which some of us have been asking 
so long. 


alternate with an International Show in Paris. The Germans have 
now announced their intention of having an International Air 
Show at Hanover next May. One must also expect to see invita- 
tions being issued to participate in Air Shows in the Communist 
countries. And across the Atlantic the Americans have now 
inaugurated their International Air Show at Las Vegas. 

It will be interesting to see whether the characteristically indi- 
vidual lead taken by F. G. Miles, Ltd., will have any reper- 
cussions; the increasing number of International Air Shows 
undoubtedly complicates the situation. 


BE.58 Details 


gy wegen mee DETAILS of their significant new ducted- 
fan engine, the BE.58, have now been released by Bristol 
Siddeley Engines. This is the second engine to be announced 
in the company’s ducted-fan range; the first was the BE.53 
“ lift-thrust ” engine which is probably being developed under 
M.W.D.P. auspices for the Hawker P.1127 VTOL fighter. 
The BE.58 is an engine for civil or military transports; it 
develops 14,500 ib. thrust. for take-off at an s.f.c. of 
0.572 Ib./Ib./hr. and weighs only 2,600 Ib. Its thrust-to-weight 
ratio is thus no less than 5.58:1. Its cruise consumption 
at 36,000 ft. and 600 m.p.h. is 0.8 Ib./Ib./hr. It is a front-fan 
engine with a by-pass ratio greater than 1.5:1. Many of its 
components are derived from those of the Olympus and 


Orpheus. 
F. H. Parker 


With deep regret we record the death, on August 30 after 
a short illness, of Mr. F. H. Parker, A.F.R.Ae.S., 
engineering manager of Fairey Aviation, Ltd. Born in Bristol 
in 1913, he served an apprenticeship with the Bristol Aero- 
plane Co., after which he entered the company’s drawing 
office and later transferred to the production side of the 
organization. 

Mr. Parker was appointed Bristol’s chief planning and pro- 
duction engineer in 1941; and in 1947 he became deputy chief 
development engineer. He was closely concerned with the 
production of Bristol Beaufighters, Brigands and Freighters and 
the development of the Britannia and early Bristol helcopters. 

He joined Fairey in 1951 as assistant chief engineer and 
six months later was appointed engineering manager. In these 
posts he was responsible for the engineering of such aircraft 
as the Gannet prototype, the Gannet AEW.3, the Fairey Delta 
and the Rotodyne. His cheerful presence and enthusiasm for 
the task in hand will be sadly missed by his many friends 
throughout the industry. 


R.A.F. Transport Order 


A CONTRACT for 20 Armstrong Whitworth 660 tactical 
freighters for use by Transport Command has been placed 
by the Ministry of Supply with Hawker Siddeley Aviation. At 
an approximate price of about £500,000 per aircraft, the con- 
tract is worth some £10 million. 

This order for the A.W.660, a military version of the 
A.W.650 Argosy Freightercoach which first flew on January 8, 


Air Marshal S. Mukerjee, Chief of Air Staff, 1.A.F. (centre) at 
the reception given in his honour in London on Sept. 1 by the 
Air Adviser to the High Commissioner for India, Gp. Capt. 
H. Moolgavkar, and by Mrs. Moolgavkar (left). Sir Frederick 
Handley Page (right), Lord Lieutenant of Middlesex, greeted 
President Eisenhower on his recent arrival at L.A.P. 
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Photograph copyright “ The Aeroplane and Astronautics” 


GNAT FOR TWO.—First air-to-air view of the new Folland Gnat Trainer, taken at Chilbolton on the day of its maiden 


flight—September 1. 


1959, was forecast by the Minister of Supply in a Parliamentary 
reply on January 26, 1959. It can also be regarded as the start 
of what is likely to be a substantial requirement for the R.A.F. 
as older types of transports now in service are replaced. 
Powered by four Rolls-Royce Dart turboprops, the A.W.660 
will have a gross weight of approximately 100,000 Ib., com- 
pared with 82,000 Ib. for the Argosy, and is reported to be 
capable of carrying a payload of 28,000 lb. for 800 n. miles 


The Orpheus-powered two-seat Gnat is one of the newcomers at the S.B.A.C. Show. 


or one of 15,000 Ib. for 1,900 n. miles. As a troop transport 
it will carry up to about 70 personnel cruising at around 290 
m.p.h. 

It has a “ beaver tail” rear door which can be opened in 
flight for supply dropping of vehicles, equipment or guns. On 
the ground the lower half of the tail opens to form an integral 
loading ramp. The A.W.660 is to be equipped for in-flight 
refuelling, presumably for ferrying operations. 


Medical Aspects 


PACE simulation and “ space simulators,” for selecting and 

training space crews, were not heard of at the last London 
I.A.F. Congress in 1951, but at the Tenth Congress rather 
suddenly and urgently jumped to the fore. Brigadier-General 
D. F. Flickinger, of Research and Development Command, 
U.S.A.F., described the procedures by which 220 candidates for 
Mercury Project were finally reduced to seven. An unexpected 
finding was that skin-diving practice helped them not only 
to improve their breathing technique in closed respiratory 
systems, but to cope with disorientation. 

After J. Gordon Vaeth, understood to be a veteran balloonist, 
had recommended stratosphere balloons as useful “ simulators,” 
Col. G. R. Steinkamp and colleagues described what happened 
to five “ subjects” who were shut in a simulated space cabin 
for seven days, during which they could not stand erect but 
had alternate four-hour periods of work and rest. A signal 
told them what work to do. Comforting background noise 
was provided by an air blower, and they had a few gramo- 
phone records for adding to it. Psychologically the experiment 
was successful, except for one subject who got a bit panicky 
on realizing he did not know how long he had been there 
until he counted his empty food containers and found out. 

The cabin air in Steinkamp’s experiment was renewed and 
purified chemically. We had no papers this time on the 
experiments already done in the U.S.—at least with animals— 
on the alternative of a “ closed system” using plants to supply 
oxygen and food and absorb the carbon dioxide. But 
F. Violette and colleagues from the Aviation Medicine Centre 
in Paris claimed that this cycle would not work beyond a limited 
period, because essential nitrogen, sulphur and phosphorus 
would be slowly eliminated from the closed circulation, never 
to be reabsorbed. Yet the system seems to work on the Earth 
as a whole, which does not need to import these substances 
to keep its life going. 

Then we had Mr. T. C. Helvey, of the Radiation Biophysics 
Dept. in Kansas University, an amazing character whose non- 


SPACE PROBE.—This Boeing model is of a manned Counter- 
Moon space probe for use “ after a research colony is established 
on the Moon.” 


of Space Flight 


stop ideas for experiments far outrun his resources for setting 
them up, though he hopes to carry them all through some day. 
This time it was a life-on-the-Moon simulator, a huge airtight 
building with an internal atmosphere equivalent to that at 
35,000 ft., to minimize the danger from explosive decompression. 

Inside this simulator he would place two men and a woman, 
to test his theory that they would form the ideal combination 
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Respiration rates (breaths per minute) recorded during Jupiter flights show how both the monkeys “Able” and « Baker” 


responded to cut-off (between 150 and 200 sec.). 


for a space crew of three. Anyone taken ill, or who could 
not stand it any longer, would (unless his life was in immediate 
danger) not be taken out for another four days, as it would 
take that long to get him home from the Moon. Imitation 
meteorites would be shot through the roof at vital equipment 
to find out what spares would be needed. And so on. 

Needless to say, when the space medicine experts decided to 
hold an informal discussion on the Wednesday afternoon, Dr. 
Helvey pretty well dominated the scene. Stimulated, no doubt, 
by Dr. H. Strughold’s paper on “the human eye in space,” 
in which he warned that the sun would look dazzling even from 
beyond the orbit of Saturn, the meeting started by discussing 
vision in a space cabin. 

Dr. Helvey had set a team to work out a suitable window 
for the cabin, with the result that they recommended no window 
at all, for it would be dangerous both structurally and for 
letting in light which would damage the occupants’ eyes. But 
when he proposed a television screen to serve the same purpose, 
one medical man protested that there was no point in travelling 
through space if one could not admire the glorious view. 

As to the “ closed cycle” idea, Dr. Helvey asserted that the 
food problem has not yet been solved, for even algae with 
added beefsteak flavouring would pall after three months. But 
the watercycle, one speaker revealed, was solved 15 years ago 
by German troops in Africa, who for two months drank only 
purified water recovered from human excretions. 

Several speakers at this discussion declared that it was impos- 
sible to sterilize a space ship to avoid contaminating other 
worlds with earthly life. This was to some degree confirmed 
by a later paper by R. W. Davies and M. G. Comunizis, of 


Only “Able” reacted to re-entry (between 900 and 950 sec.). 


California Institute of Technology, who had a NASA contract 
to examine the question. After recommending ethylene oxide 
as the main sterilizer, they asserted that absolute sterilization 
is impossible, however thoroughly carried out. All we can 
do is to decide, for instance, on a degree of thoroughness which 
will reduce the chance of infecting Mars or Venus to less than 
one in a million, as the authors recommend, or to one in 10 
or 100 for the Moon, which is probably less susceptible to 
infection. 

The risk of infecting Mars is shown by the experiments of 
I. Davis and J. D. Fulton, of the U.S.A.F. School of Aviation 
Medicine, who succeeded in growing two strains of bacteria in 
“Mars jars” containing imitation Martian desert soil in an 
imitation Martian atmosphere of pure nitrogen. 

From Warsaw came a paper by O. Wolczek pointing out that 
weightlessness could be produced for experimental trials by 
using a centrifuge revolving in a vertical plane, though the 
weightless periods would, of course, alternate with periods of 
excessive g, even if, as he suggested, the “capsule” was 
repeatedly tossed across between two parallel centrifuges revolv- 
ing in Opposite directions. Dr. H. J. von Beckh described a 
capsule in which, if subjected to excessive g, the occupant always 
swings so that the force acts transversely to his head-to-foot 
axis. 

R. P. Haviland, of General Electric, described in detail his 
proposed satellite designed specially for biological research. 

Ashton Graybiel, of the U.S. Navy, and his colleagues, who 
launched monkeys into space, revealed unexpectedly that the 
most anxious period of the experiments was that of seven hours 
which the animals spent cooped up in the nose cone before 
being launched; one monkey died during this stage.—a.e.s. 


Running Blue Streak Engines 


pe eeenorcs confirm that test firings have begun of a 
large rocket engine associated with the Blue Streak 
LRBM programme. The tests are being made at the 
Spadeadam test establishment in Cumberland which Rolls- 
Royce manage on behalf of the Ministry of Supply. It can be 
assumed that the engines tested are the actual ones to be used 
in Blue Streak; this marks a significant step towards the first 
launchings of this missile which are expected at Woomera next 


"Atlas — Sixth Time Lucky 


N the brink of becoming operational, July was the date 
originally planned, the Atlas ICBM failed on five 


consecutive firings over the Atlantic range, and test launchings— 


were subsequently suspended. In mid-June, an Atlas on static 
test caught fire and exploded. When test launching was 
resumed at Cape Canaveral on July 16, the first attempt was 
abandoned only four seconds before take-off because the 
missile developed insufficient thrust. A second launching 


attempt the same day was also called off before the missile 
left the ground. 

Finally, on July 21, a successful firing was made over a 
range of 5,500 miles, the “dunce cap” nose-cone descending 
in the prescribed target area near the Ascension Islands in the 
South Atlantic. According to the U.S.A.F., this was the first 
time that a “ full-scale” Atlas nose-cone had been recovered 
over the full design range. 

A further announcement on July 29 that another Atlas had 
been successfully fired over 5,000 miles undoubtedly did much 
to restore confidence in the wayward missile. The U.S.A.F. 
explained that various modifications had now been incor- 
porated, but not all the failures that occurred between February 
20 and June 6 were directly attributable to the missile. 

Two resulted from ground errors; a third was due to a 
guidance system error, which cut off the two booster engines 
30 sec. too early, and the other two failures appeared to have 
been the result of severe fuel leaks in flight. The principal 
modifications, therefore, were concerned with the guidance 
system and the propellent supply to the engines. 
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German Air Board Visits 
Martin- Baker 


HURSDAY, August 27, marked the high-spot of a visit to 


the Martin-Baker Aircraft Co., Ltd, by an Approval 
Board of the German Ministry of Defence. The Board— 
consisting of Herr Kircher, Ministry of Defence, Technical 


Department; Herr Heins, German Research Establishment for 
Aeronautics; Herr Ruck, Ministry of Defence, Aircraft 
Approval Department; and Herr Polte, Ministry of Supply— 
were at Denham to appraise the Martin-Baker Mk. GW5 
ejection seat installation in their Canadair Sabre 6 aircraft. 
German regulations require that any major modification to an 
aircraft is approved by the Board before it is flown by the 
German Air Force. 

Accompanying the Board were Col. von Ploetz, German Air 
Attaché; Lt.-Col. Werner and Capt. Flade of the German 
Air Force; Dr. Sedlmayr and Herr Bullwinkel of Autoflug; and 
Mr. D. J. MacDonell, Canadair representative with the German 
Air Force. 

German interest in the Martin-Baker ejection seat has 
stemmed from the high fatality rates experienced with American 
types of aircraft during low-level ejections. Accordingly, 
consideration was given to the replacement of the existing 
ejection seats with the Martin-Baker fully automatic seats whose 
runway capabilities were successfully demonstrated by Herr 
Bullwinkel at Hanover Airport on May 5, 1958. 

Similar to the Mk. RS seat fitted to the North American 
F-86F Sabres of the Royal Norwegian Air Force, the Mk. 
GWS5S incorporates all the latest features of the Mk. 5 series 
seats and is fitted with a Martin patent personal equipment 
connector on the port side of the seat pan. Not interconnected 
with the harness and leg line release mechanism as is the normal 
practice, the man portion of the P.E.C. is released on separation 
from the seat by a lanyard attached to the occupant’s Mae 
West, a leg line release lever being provided for manual release 
of the leg lines. The aircraft canopy jettison system has been 
disconnected as ejection through the closed hood has been 
adopted as standard practice in an emergency. 

The party of German officials arrived in this country on 


Minister Opens New 


NEW £150,000 extension has been built by Ferranti, Ltd., 

to the existing laboratory at its Crewe Toll establishment, 
Edinburgh. Opened by Mr. Aubrey Jones, Minister of Supply, 
on September 2, this new single-storey building is to be used 
for the manufacture of floated gyroscopes and gyro accelero- 
meters, the basic components of inertial guidance navigation 
systems for aircraft, missiles, submarines and space vehicles. 

The company has been producing these instruments for the 
past 14 years in the existing factory at Edinburgh, but the new 
extension will provide a completely integrated development 
and manufacturing unit. Built with financial aid from M.o.S., 
the building will give Ferranti an additional floor area of 
approximately 17,400 sq. ft. for what is one of the highest 
forms of precision engineering. 

Basically, the building comprises two sections. One is a 
relatively “dirty” area which houses two machine shops, in 
one of which there is no control of ‘emperature, and a process 
department containing a variety of furnaces for heat treatment, 
special brazing and welding techniques, plating baths and so 


Mr. James Martin, C.B.E., M.l.Mech.E., F.R.Ae.S., managing 

director and: chief designer of the Martin-Baker Aircaft Co., Ltd., 

handing over the release notes and log cards to the German 
Approval Board. 


25 and spent the following day at the Martin-Baker 
factory at Denham discussing various aspects of the seat. On 
August 27 they visited the company’s airfield at Chalgrove to 
examine the installation in a Sabre 6 of the German Air Force 
which had been delivered for modification some weeks 
previously, together with a Lockheed T-33 (Martin-Baker Mk. 
GUS5/1 and 2 seats). 

In the afternoon dummy ground-level and high-speed demon- 
stration ejections were made from a Meteor piloted by Sqn. 
Ldr. J. S. Fifield, D.F.C., A.F.C., the company’s test pilot. 
On the last day of the Approval Board’s visit, the morning 
was spent at Chalgrove where the Sabre 6 was flight tested by 
Capt. Flade and the afternoon at Denham where discussions 
took place on the installation of the Mk. GQS5 seat in the 
Lockheed F-104 Starfighters of the German Air Force. 


August 


Ferranti Laboratory 


on. The other section consists of a “clean” area in which 
the temperature and humidity are carefully controlled and all 
dusty particles greater than about 0.5 micron are excluded. 
The dry-bulb temperature in the area is maintained at 72° F., 
+1° F., and the relative humidity does not exceed 45%. 

Containing the necessary equipment for the assembly, inspec- 
tion and testing of these extremely low drift-rate gyroscopes, 
the clean area has a number of interesting features. The 
personnel working in the area will go through three stages of 
changing and dressing in specially provided nylon clothes, and 
pass through two blowing rooms before entering. Com- 
ponents from the machine shops will also pass through two 
double air locks and undergo ultrasonic cleaning before 
assembly. 

To isolate the test area from ground-transmitted vibrations, 
two 40-ton and one 66-ton reinforced-concrete blocks are 
located on special mountings in a pit underneath the main 
floor. By use of the blocks and their associated pillars and 
tables, gyroscopes can be tested where they are not subjected 
to rotations greater than | sec. of arc/hr. or movements with 
accelerations greater than 0.0001 g. 

Initially, the company’s work is to be concentrated on the 
development and manufacture of components only, but at a 
later date Ferranti expect to extend its scope to include the 
production of complete inertial navigation systems. The 
majority of the present work is concentrated on the production 
of the Kearfott single-axis floated rate integrating gyro, manu- 
factured under licence from the Kearfott Co., New Jersey, and 
a pendulous integrating gyro accelerometer, which has been 
developed at Edinburgh. 

The design of all these instruments produced by Ferranti is 
based on the fluid support system evolved in the United States. 
This method of support is estimated to provide gyroscopes 
with random errors of less than 0.05°/hr., although this figure 
clearly depends on the system of measurement and the condi- 
tions under which it was obtained. 


Technicians wearing special nylon clothing in the test section 

of the new Ferranti inertial guidance component laboratory at 

its Crewe Toll establishment at Edinburgh. A gyro is seen 
fitted in a test rig mounted on a vibration-proof table. 
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Air Transport 


Helicopter Opportunity ? 


BP pw of the many interesting and controversial points which 
came up in the evidence given in the Select Committee's 
Report on the Air Corporations (see the issue of September 4, 
pp. 88-89) concerned the possibilities of using helicopters on 
B.E.A.’s Land’s End-Scilly Islands service. 

The suggestion made was a practical (if, perhaps, mildly 
unethical) one to the effect that the M.T.C.A. might save about 
£30,000 per annum if the aerodromes at St. Just and St. Mary’s 
were closed and that this sum would go a long way towards 
making a helicopter operation over the route a profitable one. 
“ They [The Ministry] would be no worse off and we [B.E.A.] 
would be better off.” 

Obviously the primary value of such a helicopter service 
would be in terms of operational development. Suitable twin- 
engined helicopters could thus be used on a scheduled service 
and a great deal of work done on navigational methods, 
approach aids and lighting systems in preparation for more 
intensive operations in the future from city-centre to city- 
centre. 

From the point of view of the travelling public there would 
be the considerable advantage that the service could be flown 
more or less from the railhead at Penzance instead of a rather 
out-of-the-way point near Land’s End. The  seven-seat 
D.H. 89 Rapides at present used are, no doubt, satisfactory 
enough in their way, but larger-capacity vehicles could certainly 
be filled and the public would undoubtedly prefer the idea of 
going by helicopter. 

Eventually, sooner rather than later, the Rapides—which 
have been written down to zero, but for which Check 4 costs 
are inevitably high—must be retired and replaced either by 
STOL aircraft or helicopters if this valuable little short-haul 
service is to continue. Either way, this essentially seasonal 
operation—which just about pays its way with Rapides—will 
in future be an expensive one and the cost, if it must be 
incurred, might well be written off against really useful 
development experience. 


Certificate for the DC-8 


NE month ahead of target date, the Douglas DC-8 Jetliner 
was granted an F.A.A. type certificate on August 31. The 
certification programme has thus been completed in exactly 
15 months from the first flight on May 30, 1958, and has taken 
some two months less than scheduled, as the first flight was 
about five weeks late. In 15 months, test DC-8s have logged 
a total of 2,284 hours in 1,782 flights, including 1,302 hr. of 
instrumented test flying. 
The version of the DC-8 certificated is the basic domestic 
model with JT-3C-6 engines. Later models, dimensionally 
similar, will have JT-4A-3 or Conway engines. more fuel and 


156 SEPTEMBER 11, 


1959 


higher gross weights, up to a present maximum of 310,000 Ib. 
In the course of flight testing, Douglas have developed leading 
edge slots for the DC-8, which are fitted in two sections—80 in. 
and 32 in. long, respectively—to each inboard wing section. 
Another modification applied to production DC-8s is a 16-in. 
extension to each wing tip, together with a change of shape. 

DC-8 was seen at London Airport for the first time last 
Friday, September 4, when N8068C, the seventh DC-8 built, 
made a transit stop en route to Amsterdam. This JT-4A- 
powered model is to be used by KLM for crew training and 
crew familiarization pending deliveries of their own aircraft. 
United Airlines plans to start service with the DC-8 on 
+ maga 18, on routes from New York to San Francisco and 
Atlanta. 


Heavier Britannia 


RISTOL AIRCRAFT have announced a 5,000-lb. increase 

in the allowable gross weight of all long-range variants of 
the Britannia. No structural modifications are involved and 
the new weight is applicable to Britannias in service with 
B.O.A.C., C.P.A., El Al, Hunting-Clan and Cubana. Associated 
with the increase, from 180,000 Ib. to 185,000 Ib., are a new 
max. landing weight of 137,000 Ib. and zero fuel weight of 
128,000 Ib.—increases, respectively, of 2,000 Ib. and 5,000 Ib. 

The increases represent a gain in the range with maximum 
payload, and in the payload which can be carried over greater 
ranges. There is no increase in maximum range. 


Towards an ATC Millennium 


MONG 10 contracts recently awarded by the U.S. Federal 

Aviation Agency for research into air traffic control and 
air safety problems, three are of special interest. These are for 
visual collision-avoidance methods, for a “ minimum air navi- 
gation system” and for air-traffic simulators. 

The first, awarded to the Applied Psychology Corporation, 
involves the study and analysis of exterior aircraft lighting, 
painting and marking, and of real or artificial smoke and 
vapour trails. The research will include flight testing of 
collision-avoidance systems. 

The “minimum air navigation system” is to be developed 
by Lear, the concept being an airborne computer which will 
automatically correct DR navigation instruments by means of 
signals from a vor or Vortac station. Such a system would 
permit aircraft to fly off airways. 

Stromberg-Carlson are developing the traffic simulation 
system which will be designed as a laboratory for the examina- 
tion of new atc techniques and optimum procedures for 
different airports and local airway patterns. 

In addition to these, the F.A.A. has also awarded a cortract 
to the National Aeronautical Corporation (Narco) for the 
development of low-cost, low-weight DME equipment for 
executive aircraft and the delivery of 20 suitable airborne units 
by September, 1960. These units will operate on Vortac 
installations, some 40 of which should now be in use in North 
America. 


ON TEST.—An unusual and attractive 
air-to-air view of a Comet 4—actually 
the 17th of 19 B.O.A.C. Mk. 4s 
We -APDR/DT) on the British Register. 

Comet 4B for B.E.A. is being shown 
f this week at Farnborough. 
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FIRST FOR K.L.M.—This Lock- 
heed Electra is the first of the 
L-188C international variants 
due to be delivered to K.L.M., 
which has 12 on order. As 
recorded last week (p. 86) 
K.L.M. now has an entirely new 
styling for its fleet and this 
Electra is the first aircraft to 
be seen in the revised livery. 


ry . 
The Decea Airway 
S already recorded (issue of August 28, p. 78) a new climb- 
out airway (Amber One Decca) has been introduced for 
a trial period of six months from September 1. This airway 
to the west of Amber One and between the London terminal 
control area and Red Three—is for the use of turbojet and 
turboprop aircraft using the Decca Mk. 10 receivers and Flight 
Logs. Its institution is a natural development of the U.K. 
policy in the matter of short-range navigational aids. 

Aircraft leave Amber One at 52° N, after being routed 
via the Beacon Hill or Woburn fan markers, and fly over 
the Birmingham control zone (11,000 ft. upper limit) and on 
a track parallel to its south-west boundary before joining Red 
Three. The upper and lower limits of A1D are 7,000-20,000 ft. 
to the boundary of the Birmingham zone and 11,000-25,000 ft. 
thereafter. There are two designated and two on-request report- 
ing points. Known traffic on the airway is separated by five 
minutes or more longitudinally and by 1,000 ft. vertically; 
control is the responsibility only of Southern (London) or 
Northern (Preston) A.T.C.C.; and all flights are monitored by 
radar (London A.T.C.C. and R.A.F. Hack Green). 


JetStar Improvements 


RODUCTION models of the Lockheed JetStar executive 

transport will have several improvements compared with 
the two prototypes. Powered by four Pratt & Whitney JT-12 
turbojets, the production JetStar wijl have thrust reversers; 
leading-edge flaps; dual-wheel main and nose undercarriage; 
additional overhead clear-vision panels in the cockpit; new 
landing lights; additional provision for de-icing and all-weather 
radar; and other detail changes. 

The max. landing weight will be increased by 2,000 Ib. to 
28,000 Ib. Max. range, with a 45-minute fuel reserve, is given 
as 2,475 naut. miles with a 2,000 lb. payload. Use of clam-shell 
type thrust reversers will reduce the landing run to less than 
2,000 ft. from touchdown, and the leading edge flaps will cut 
the stalling speed to 86 knots. 

Deliveries of the JetStar from Lockheed’s Marietta factory 
are scheduled to begin in 1961. Three firm orders have been 
announced to date, from Pratt & Whitney, Continental Can 
Co. and Ryder Systems Inc. The company will also produce 
the version of the JetStar with two Bristol Orpheus B.Or.12 
engines if sufficient customers want it. 


Looking at the Tu-114 


HEN the Tu-114 prototype, L 5611, arrived at Le Bourget 

for the Paris Aero Show it was on a maiden trip from 

behind the Iron Curtain. Although it has since been seen at 

New York International, comparatively few people have had 
a chance of inspecting it. 

On its four-hour flight to Paris this 170-seat turboprop was 
carrying 90 passengers, including Mr. A. N. Tupolev himself. 
Its first pilot was Capt. Yakimov, and it had a crew of second 
pilot, navigator, radio officer, engineer and five stewardesses, 

Two of the latter work in the aircraft's kitchen, which is 
down two flights of stairs on the lower deck, with two service 
lifts to the centre galley. The lower compartment is also used 
for the stowage of up to 30,000 Ib. of freight. Inspection of 
the interior—which is entered by the hydraulically operated 
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airsteps needed to bridge the gap between the entry door and 
the highest available normal airport steps—revealed a tasteful 
and well-finished layout. 

Behind the front entry lobby, with its two toilets, is the first 
compartment, with 21 seats per side, each three abreast. Another 
small lobby, for coat racks, separates this from another 48-seat 
compartment with railcoach-type tables for use as a restaurant. 
Aft of the central galley are two Pullman-type compart- 
ments on each side of the central corridor, with curtains over 
the doors, three seats per side, and bunks folding down from 
the roof. In the rear of the fuselage is a 56-seat cabin, with 
six-abreast accommodation. 

Illuminated notices at each end of the cabins warn 
Passengers in Russian and English when it is necessary to “ put 
on oxygen masks,” which are neatly stowed out of sight in 
fairings between the window ports. Seat belts are provided 
for all passengers throughout the Tu-114, which will enter 
service with Aeroflot as a 220-seater. 

Although present at Le Bourget, and down on the flying 
programme, the Tu-114 did not become airborne between its 
arrival and departure from Paris. It appeared overhead 
precisely on schedule on its arrival flight, with a soft rumble 
from its 12,000 s.h.p. NK-012M turboprop units, and remark- 
ably little airscrew noise. Its enormous counter-rotating pro- 
pellers have solid alloy blades, with rubber de-icing shoes on 
the inner leading edges. The turbines exhaust through twin 
tailpipes flanking the nacelles, the inner “waisted” pair of 
which showed signs of strain on their blackened and buckled 
sides, bisected with rows of external stiffening ribs.—J.E.F. 


Background to the F.A.A. 


UST as the designations and the duties of the now-abolished 
J U.S. Civil Aeronautics Administration and the still-existing 

Civil Aeronautics Board caused confusion on this side of 
the Atlantic, so the spheres of influence of the new Federal 
Aviation Agency may still be misunderstood. In our issue of 
February 27 this year (pp. 240-241) we outlined the work of 
the F.A.A. and illustrated the breakdown of its departments 
with the help of a family tree. But there may still be doubts 
about the background history of the Agency and about the 
responsibilities which it has taken over from the C.A.A, and 
C.A.B. 

Briefly, the F.A.A. can be described by quoting the words 
of Mr. E. R. Quesada on his appointment as administrator 
of the Agency. “It is,” he said, “ more than an expanded 
Civil Aeronautics Administration . . . or a revamped Military 
Airways and Air Communications Service. It is a true Federal 
aviation agency, in which are combined specific aviation 
functions previously scattered among several agencies.” Apart 
from reducing diffusion of authority in U.S. aviation, both civil 
and military, it is intended to ensure the maximum correlation 
of civil and military needs in arc and air navigation systems 
and its authority is at a level responsible directly to the 
President of the United States. 

In 1955 a study group was appointed, under the direction of 
Mr. William B. Harding, to decide on a course of action which 
would improve the Federal aeronautical services. The 


recommendations of this group led to the appointment of 
Mr. Edward P. Curtis as special assistant to the President for 
His report, submitted in May, 
of the Airways 


aviation facilities planning. 


1957, led in turn to the establishment 
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Modernization Board and a year later Congress passed the 
Federal Aviation Act which created the F.A.A. The Agency 
is, in effect, a consolidation of the A.M.B. and the old C.A.A. 
and that part of the C.A.B. which wrote the rules for air safety. 

The C.A.B. retains its status as an independent agency 
responsible for the economic regulation of the airlines and for 
accident investigation; it also serves as a medium through 
which appeals can be made against any action involving the 
denial, modification, suspension or revocation of a certificate 

The effect of the Federal Aviation Act of 1958 was to cancel 
the Air Commerce Act of 1926, the Civil Aeronautics Act 
of 1938 and the Airways Modernization Act of 1957. The 
C.A.A. was abolished and its functions under the 1938 Act 
were transferred to the F.A.A. on December 31, 1958. Those 
of the new A.M.B. had already been transferred on 
November 3, 1958. As an industry executive remarked after 
its formation, “ The F.A.A. brings new order to the letters 
floating in the bowl of alphabet soup that has been govern- 
ment regulation of aviation.” In short, U.S. air transport, in 
all its facets, has, since January of this year, been looked after 
by just two organizations—the F.A.A. and the C.A.B. 

The eg is responsible, among less important activities, 
for: safety regulations (C.A.R.s), aircraft certification 
(12,500 Ib. and over) and inspection of air navigation facilities; 
research in and development of air navigation and atc 
facilities; the establishment and operation of air navigation 
facilities; air traffic management; and the provision, as required, 
of technical assistance and training facilities in other countries. 


Postscript to the 707 Troubles 


OW that most of the hubbub is over it might be as well to 

put on record some of the details of the trouble experienced 

= ny Boeing 707 with undercarriage and hydraulic system 
aults. 

The undercarriage trouble was, as outlined in our issue of 
August 21 (p. 40), caused by snubber failure, coupled, in at 
least one case, by servicing deficiencies. The main undercarriage 
of the 707 has pairs of wheels mounted at each of a fore-and- 
aft beam which is centrally pivoted in a fork at the base of the 
main leg. An hydraulic snubber is used to damp oscillations 
of the beam and, in particular, to prevent excessive bucking of 
the beam caused by torque and other effects when the brakes 
are automatically applied during retraction. 

Because of failures of the snubber, excessive bucking was 
sometimes experienced and the beam hit the top of the fork 
—causing impact damage to the beam and, in the case at 
Idlewild, actual breakage. As an interim precaution the beams 
were inspected for dents and, when necessary, replaced. Modi- 
fications to prevent a recurrence of the trouble include a reduc- 
tion of the automatic braking pressure and an increase in the 
hydraulic pressure in the snubber, which is being re-worked. 

So far as the hydraulic failures are concerned, these appear 
to have been caused by surging; modifications involve either 
the fitting of a new type of hydraulic pump which incorporates 
an integral by-pass or the installation of a separate by-pass 
to deal with excessive pressure build-up during operation of 
the landing gear. 


A Car Ferry Project 


ATEST in the series of Hurel Dubois projects based on 
the ultra-high aspect ratio wing which is a feature of this 
French company’s products, is the H.D.37. Offered as a 
general passenger and freight transport with provisions for a 
wide variety of mixed loads, the H.D.37 is of more particular 
interest as prospective equipment for the cross-Channel vehicle 
ferries. Silver City Airways have expressed interest in the 
project, more especially if it can be made in Britain, and have 
an estimated requirement for 15 or so within the next two 
years. 

Based on the H.D.34—a twin-engined survey aircraft pro- 
duced for the French Institut Géographique National—the 
H.D.37 differs from its predecessor in having a new, two-deck 
fuselage with nose loading, and Rolls-Royce Dart 527 turbo- 
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Three-view drawings of the projected H.D.37. 


props in place of Wright Cyclones. The powerplant instal- 
lation has been directly adapted from that of the Viscount. 

As a vehicle ferry, the lower deck, 53 ft. long and 7.2 ft. 
wide, would carry three or four cars, depending on their size. 
The upper deck, 9 ft. wide, is divided into forward and rear 
areas by the wing centre section. The floor of the 18-ft. 
forward area includes a section which can be lowered and 
raised by electric winch and which carries one car. The 
23.3 ft. rear section would be arranged for 24 passengers and 
is reached by a staircase from the lower deck. A door 
incorporating integral steps is located in the bottom of the 
rear fuselage adjacent to these stairs. 

A total of 64 passengers could be carried on the lower deck, 
in addition to 24 on the upper deck, in a high density layout, 
or various combinations of freight and passengers. Military 
loads would include four Jeeps and 24 troops; three 105-mm. 
guns and 12 troops; or 60 wounded including 44 stretcher 
cases. 

General appearance of the H.D.37 is shown in the accom- 


panying three-view drawing. A_ preliminary specification 
follows:— 

Dimensions.—Span, 152 ft.; length, 85 ft. 9 in.; height, 
32 ft. 10 in.; gross wing area, 1, sq. ft. 


WeiGcutTs.—Operating weight empty (less crew, fuel and pay- 
load), 28,704 Ib.; max. take-off and landing weight, 51,147 lb. 

PerrorMaNnce.—Economical cruising speed, 145 knots at 1,475 ft. 
at 50,700 Ib. weight and 12,000 r.p.m.; fast cruise, 178 knots at 
9,842 ft. at 50,700 Ib. weight and 13,000 r.p.m.; balanced field 
length (S50 ft. screen), 4,200 ft.; landing distance from 50 ft., 
without reverse propellers, 3,050 ft.; range, no reserves, still air, 
max. fuel (1.144 Imp. gal.), 982 naut. miles with 12,368 Ib. payload, 
at 9,840 ft. at 178 knots; range with 18,265 Ib. payload, 300 naut. 
miles with 45 minutes +5% reserve fuel. 


B.E.A.’s Better Year 


E very great improvement in B.E.A.’s traffic results this 
year can be seen in these tables which summarize the figures 
for May and June and compare them with those achieved 
during the same months of last year. The 
passenger-mile figures, for instance, were 
up by 23.6% and 20.6% respectively and 


x up. —more significantly, perhaps—the freight 
May, 1959 May, 1958 Variation June, 1959 | June, 1958 Variation ton-miles rose by 26.9% and 25.6 % in the 
Capacity ton-miles offered. . | 16,885,000 | 16,212,000 | + 4.2% | 19,565,000 | 18,190,000 | + 7.6% two months. Percentage load factors 
Load ton-miles sold 11,592,000 | 9,344,000 | +24.1% | 13,364,000 | 10,804,000 | +23.6% improved from the high 50s to the high 
Poncngerscaread”. | Sonn | boo| Haast | Getéos| “Berta | Teme | 0% 
engers carr se > t +20. ' ‘ ‘ . . ath 
Pessenger-<niles flown 104,667,000 | 84,654,000 | +23.6%2 |122.513.000 |101,588.000 | +20.6%; In June B.E.A. carried its 20 millionth 
Passenger load factor 70.4%, 59.5% +18.3% 70.1%, 61.9%, +13.2% passenger and, more recently, have 
ae ne ee oe +26.9% 1.191 700 Sao | tars recorded, for the first time, three million 
ton-miies oe . .! . * * e Py ° 
Aircraft miles flown 3,266,500 | 3.238.900] + 0: % 3,864,000 | 3,728,000 | + 3.6% passengers in a single year. Profit for the 
Revenue hours flown 16,662 17,655 | — 56% 20,011 20,648 | — 3.1% 12 months ended June 30 was about 
£1,250,000. 


ee Wee 8 ORs eee Poe ee pee: eee Se oa 
Se ae eee). eee Nae we : i e i | See ee 
ge Wee yee RR ee a Pa b rig Meee pera oe 
3 So oe 7 oe Rehy ee tas tad _. So : ¥S oa <a 7 sae. Sachs Bia toe =) oa «: ae 5 § eee = 
Se P 
a 
ety tis 
Es 
2s 
ae 
i = — 
ay a ‘“ y, ae 
Ra IN MI 
a ai =) =’ =) 
er : 
ie 4 
sa & hs 
. ‘ ! 
BS to J 
3 
ho 
ore \ 
0 | , 
oe H 
| <i 
Be 
fee 
- 1 
iz a ao oa ~ 
: pt} 1 et 
a8 = we =! 
rho * 
= ee 
eo 
ae 
‘ ee 
ca 
‘hau 
ya 
a 
2 
eo : 
2 ae 
a. = 
ca 
a 
Be 
a. ¥ 
ie 
i 
: ha 
; a 
ars 
it 
Bes 
Rito 
a 
he 
eee 
ay 
fa 
i. ; 
“ty a4) 
ae ae 
es: 
Re. 
ee oas 
ee 4 
Wor aps 
oe 
“i ae 
ie hy @ 
Be 
: eos 
ee 
i 
Re 
om 
“ee 3 
hea : % 


st 


eet 


$ Beh, 


First Impressions of the Show 


HAT is the magic of Farnborough? It has a certain some- 

thing that makes the most sophisticated of regular visitors 
come back year after year and that in spite of the critical analysis 
which demonstrates without shadow of doubt “ that this year 
there cannot really be anything new.” The same magic sends the 
multitudes away saying “ You know, those chaps in the Hunters 
or the Scimitars or the helicopters or whatever, put on a 
marvellous show.” 

Year by year, in spite of contraction in Government orders 
and the limitation of this and the mergerization of that, the 
number of stands goes on rising. In this, the twentieth of S.B.A.C. 
Shows, there are more stands and indeed more caravans or 
chalets than ever before. And in the hot September weather in 
which it opened it looked as if it might be seen by a lot more 
people. 

The big marquee seems to have got even bigger but whether 
it has got cooler is a moot point; the swirling punkah fans were 
generally admitted to have done something to improve the air 
circulation. Many people reported it to be extremely warm. 

The increased area of the stands has been put to good advant- 
age. There has been increased use of moving picture projectors 
and in full colour. 

Most visitors would probably agree that the most interesting 
things on the stands were the new engines, nine of them. Details 
will be found under the appropriate section, but it is interesting 
to see that the British products cover the fan range and a wide 
variety of powers. For the first time the paired RB 108 power 
units of the Short SC-1 were on show. It was generally regretted 
that this most interesting machine had not got to a stage of being 
demonstrated on the opening Tuesday. It arrived after the Show 
on Tuesday and its hovering potentialities were to be demon- 
strated for the rest of the week. 

The Hovercraft, though not in the same field at all, seems to us 
to be of aeronautical interest in view of the possibility of using 
the air cushion effect as a novel type of undercarriage. Of course, 
the Hovercraft is not an aeroplane nor will it ever be. It points 
the way to the development of vehicles riding on air cushions 
and in consequence able to ride over solid ground, marsh or 
water in a way no other known craft can. It would be interesting, 
and almost certainly profitable to speculate on the implications 
of this capability applied to aircraft. 

Of aircraft proper there are five new types at the show, two 
new trainers, one of which, the Gnat Trainer, took the air only a 
week before the show and put in 104 hours flying in 18 flights. 
Its constructors take understandable pride that the first flight 
took place as scheduled when the L.T.P. was placed two years 
previously. 

The new tactical transport and commercial aircraft, the Argosy 
has done much flying, in fact five have reached this stage. The 
Vanguard is seen in public for the first time. Nor has the Black - 
burn NA.39 been seen on the aerodrome in public before. 


This year there are two of the big new Westland Westminster 
helicopters. If there is only one Rotodyne, certainly the news 
about it is extremely encouraging. Development is to go ahead 
on a M.o.S. contract. Details for military versions and that for 
B.E.A. are being thrashed out. This lead is certain to be followed 
and American development can be expected since Kaman have 
the licence. 

At the opening of the Show there was much talk about the 
decision of the Minister of Supply to place a contract for the 
design study of a supersonic airliner. Once again the M.o.S. 
will call for a pooling of resources. Tenders on such a basis have 
been invited from a number of firms. One announced contend- 
ing combination is that by Hawker Siddeley and Bristol; the 
latter is to fly an all-steel supersonic research aircraft in the next 
twelve months. 

The shape of things to come for the Army is foreshadowed by 
the Bristol 192, the fourth of a batch of 20 for the R.A.F., the 
first squadron is to form next year. . 

It is a far cry from such power craft to the motorless sailplanes 
but these too have been earning some exports, and in consequence 
it seems arguable whether they should not have been demon- 
strated on one or two of the official as well as on the public 
days. These silent aircraft certainly provide an admirable foil 
to the noisy jets which dominate the Show. 

Of the widely varied field of static exhibits it is impossible to 
speak at length in the short space available for this summary. 
It is good to see the two-stage Black Knight (slight though it is 
in comparison with the big American rockets) dominating the 
show from the plateau on which stands the static marquee. The 
great day will be when Blue Streak, at present shown in half- 
scale model form only, is installed underneath the Black Knight 
making the British satellite combination. 

It would be as well to recall here that our rocket expenditure 
on Black Knight has been economic to an almost comical degree, 
some £5,000,000 in all. But their record is one to be proud of, 
not a single failure in all the launchings to date. 

Without a doubt a most significant series of exhibits at the 
Show are those such as the Airpass developed by Ferranti and 
the Blind Landing System, becoming known as Autoland, in the 
electronics field. The whole of the working of the system can be 
studied on the M.o.S. stand, though the individual components 
are to be found on the stands of the manufacturers involved 
including the fascinating radio altimeter accurate to some 2 ft. 
worked out by Standard Telephones. 

The combined system is unique in the Western World, and 
judging by the way in which the Russians are buying civil airline 
radio and navigation aids in this country, it is tempting to assume 
behind the iron curtain too. The great thing about this system 
is the fact that all the vital equipment is carried in the aeroplane 
and is therefore under the control of the operator. The only 
ground equipment required, the leader cables, are simple. 
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Stealing the show, the Hunters of 111 Squadron. 


OT sunshine drawing a heat shimmer from runways and 
parched ; dust-devils whirling scraps of pa pee pe gabe up 
to the base of fair-weather cumulus c umps; shirt 
nicians soaking up equal shares of information, ieaaahees ant 
late summer solace: this was the setting for the opening day of 
the 20th S.B.A.C. Flying Display. Add to it the floating shapes 
of ph no hy aircraft, further distorted by the rippling jet exhausts 
One's” 16 sleek Hunters as they creep out, nose to 
ro like a black shining snake, behind the the fastidious 
red-and-white trim of the C.F.S. Jet Provosts. And complete 
the colour-crammed throbbing scene by the probe-ti camera- 
carrying Scimitar exercising the prerogative of the ior Service 
in taking off with a blast of twin-Avon power to open the 
afternoon's programme. 

Visitors to Farnborough this ead are prepared for the fact 
that there are fewer new items to be seen in an abbreviated flying 
ee aed but after Monday’s opening performance, they will 

surprised by what is presented to them. Service par- 
ticipation, aon waael is te is larger than ever this year and more success- 
Ng ty nF nag perder Fm take much of the credit for 
this. But it is also a “ user's” ue at ae ek 
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the flying programme are being demonstrated carrying their 
porn oy. or external loads. 

In the case of the Saunders-Roe Hovercraft, which is making 
its first public presentation this week, and must be reckoned 
as the principal technical novelty of the flying display, its burden 
of 20 husky and fully-armed Royal Marines is carried externally, 
but can be regarded as a “normal” payload in so far as it 
demonstrates the extraordinary load-carrying capabilities of the 
“ air-cushion ” vehicle. 

With its crew of two (pilot: Peter Lamb), the S.R. N-1 is daily 
demonstrating its ability to lift 22 men and propel them at 
25 knots on a total of 430 b.h.p. Of this, some 30% is used for 
propulsion. 

Having completed about 60 hr. “ flying ” to date, the prototype 
Hovercraft is now operating without the “elevons ” originally 
fitted at each end of its propulsion ducts, these controls having 
been removed as being ineffective. At Farnborough, the four 
wheels of the beaching gear were also removed to allow the 
reduction in operating height from 12 to eight inches resulting 
from the heavy load. 

The Hovercraft lifts off the ground without any fuss or bother, 
accompanied by a cloud of dust from the dry grass on which 
it starts. Its spot manoeuvrability on the runway appears as good 
as most helicopters, and its “ high-speed” run along the strip 


(Left) With burly and fully- 
equipped Royal Marines on 
its ample decking, the 
Hovercraft cushions — 
the runway at a stead 

inches and about 20 m.p. he 


Gp. Capt. D. P. Hanafin, 
O.C. Experimental Flying, 
and Cdr. K. R. Hickson, 
Commander Flying, 
R.A.E., brief the indus- 
try’s test pilots prior to the 
start of the display. 
Photograph copyright * The 
Aeroplane and Astronautics"’ 
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of tarmac, with the tall rudders waggling gently, is most 
impressive. 

When turning at any speed over land, the Hovercraft skids 
noticeably sideways, but on water, the pressure indentation acts 
in the manner of a keel, and minimizes this effect. Landing is 
apparently simply a matter of closing the twist-grip throttle from 
the hover or forward flight, and sinking rapidly to ground or 
water on the deflating cushion of air. 

Before the Hovercraft appears, however, the tone of the display 
has already been established by several scintillating items. The 
preliminary hors d oeuvre of Canberra P.R.9, Conway-Vulcan 
and Comet 4B that precedes the R.A.F. display was represented 
only by the B.E.A. transport on the opening day, but No. 111 
Squadron's two teams of nine and seven Hunter 6s gave a full- 
scale performance against a faultless summer sky. 

The continuity provided by the two teams, coupled with the 
superb formation keeping, resulted in an exhibition of group 
aerobatics that_ must be without rival throughout the world. 
Mention must also be made of the synchronized aerobatics, 
including semi-flick rolls, of the C.F.S. Jet Provosts. 

There were many other demonstrations that linger in the mind, 


In distinctive B.E.A. colours, the Comet 4 comes in to land at Farnborough. 


Above) Grand finale of this year’s 

rnborough Show is the cross- 

over landing of No. 807 Squadron's 
Scimitars. 


(Below) As the Westminster lays 
its 103 ft. bridge, the heaviest 
load yet lifted by a helicopter in pa 
Britain, the Whirlwind and Wid- Be 
geon bring two vehicles along 
to cross it. My 


et. 


Above) A complete 

hound, on its 
trailer, is lifted by 
the external sling 
attachment on the 
Bristol 192. 


(Right) Cody’s tree 
provides a distinctive 
setting forthestores- 
carrying and F.R. 


hen >a Sea 
ixen on its ap- 


proach to land. 
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THE AEROPLANE 
and ASTRONAUTICS 
Farnborough Highlights . . . 


and several new aircraft making a memorable début before the 
public. On the civil side, these included the turboprop trio of 
Argosy, Herald and Vanguard, the T powered departure of 
the latter coinciding with the dramatic dramatic light-ep of the Rotodyne’s 


tp-jets. 

In cruising flight, during their fly-pasts, all four oe po 
were remarkably quiet; each had their individual elegance and 
decisive sales points. After its transition to hovering flight, and 
landing, the Rotodyne opened its rear clam-shell doors to dis- 
gorge a load of about 30 nurses. 

Other cameos spring to mind. The fantastic take-off of the 
Vulcan 2, flown by Jimmy Harrison from the other end of the 
airfield, its great kinked-delta shape standing on the smoke- 
blackened thrust of its four Olympus 200 series turbojets, which 
gave it a total power equivalent to a five-engined Vulcan 1. The 
NA.39, making its first unrestricted showing in this country, and 
hurling its blue area-ruled bulk off the ground under the impulse 
of its Gyron Juniors, with the assistance of blown wings, flaps 
and tail, and drooping ailerons. The confidence in its flight test 
progress is being shown by Derek Whitehead with demonstrations 
of its extraordinarily rapid roll, additionally remarkable from a 
twin-engined nuclear bomber. 

Another newcomer, the Gnat Trainer, is flying under slight! 
more restraint, having completed its statutory 10 (and a half) 
hours’ initial flying in three or four days preceding the show, 
and being temporarily restricted to 450 knots E.A.S. and M=0.9. 
This does not prevent the effectiveness of its new outboard 
ailerons from being shown, however, by Ted Tennant, nor the 
improved take-off and landing characteristics, gained by the 
addition of separate flaps. A useful comparison is made possible 
by the simultaneous demonstration of a standard Gnat F.1. 

One of the most significant flight items this year is Bill Bedford’s 
prolonged spin in the Hunter Trainer T.66. This is the first time 
that a high-performance jet fighter has been so demonstrated, 
and there is no half-measure involved. From a very fast low 
run, the orange Hunter soars straight up, leaving a trail of smoke 
from its Diesel oil injection system, to about 15,000 ft., where it 
is about identifiable. 

thin white thread of smoke then falters as the Hunter 


With ribbon aia ‘cahead on fuselage air-brakes 
extended, the two-seat Lightning T.4 concludes its invigorat- 
ing display. 


flicks over into a spin, the sun flashing on its canopy. as it 
plummets down in turn after turn. From the corkscrew trail 
it leaves, some ten autorotations become evident, after a heart- 
stopping interval, before the Hunter dives steeply to recover, 
towards the airfield. It subsequent short-landing, with oversize 
tail parachute and all-wheel braking, is almost as dramatic. 

On a larger scale, the supersonic Lightning T.4 trainer, shows 
that little performance has been sacrificed to the additional seat, 
and this newcomer also demonstrates similar spine-cracking tight 
turns of an unimaginable g-quantity. Equally impressive, but of 
a very different mature, are the helicopters—especially the 
Westland-Saro circus. This comprises eight rotorcraft in all— 
two Westminsters, a Wessex, Gnome-Whirlwind, Leonides- Major 
Whirlwind, pontoon-Widgeon, Skeeter and A.129/P.531. 

After a general cavort, one of the Westminsters lifts a 3,500-Ib. 
bridge section, the Wessex raises a Land-Rover, and the Gnome- 
Whirlwind elevates a 1,200 Ib. Austin Moke. The Westminster 
thereupon lays the bridge across two ramps in the centre of the 
airfield; the vehicles are lowered nearby and driven across the 
span; and all eight helicopters rejoin to line up and take their 
bow along the runway. 

Bristol's 192 also demonstrates its aerial crane capability, 
after disgorging 18 troops, in picking up a Bloodhound surface- 
to-air weapon, complete with transporter, and carrying al! 
4,000 Ib. or so of it triumphantly round the airfield. 

The last word is left to the Navy. In a sizzling show, No. 807 
Squadron’s Scimitars take-off in finger-four formation, aerobat 
in changing sequence, use individual aircraft to make high-speed 
runs and snatch a transonic target dart from the runway, lob an 
oy A-bomb in a LABS run, accompanied by a gout of 
(petrol) flame and smoke mushroom at the end of the airfield, 
and culminate in a cross-over landing, with the aid of folded 
wings on the outer downwind pair.—J. E. F. 


Left) Heading the Transport Command fly-past are 
ish Aviation Pioneers—two singles and a Twin. (Below) 
Taking off for their pretty display of synchronized aerobatics 
are the two Jet Provost T.1s of C.F.S. 
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Missiles at 


Farnborough 


PACE-AGE missiles are much in evidence at Farnborough 

this year. Dominating the Guided Weapons Park is a two- 
stage version of the Saunders-Roe Black Knight, mounted on its 
launching platform. With the new solid-propellent top stage, 
it is hoped to boost the altitude performance from 500 to 1,500 
miles and achieve a very considerable increase in “ all- burnt” 
velocity. 

Near the vehicle is shown an actual nose-cone of the single- 
stage Black Knight which had been recovered after a firing at 
Woomera. The nose-cone, which detached from the missile after - 
body during the ascent, had re-entered the atmosphere from an 
altitude of more than 500 miles at a velocity of about 12,000 
ft./sec. Tracking data gave the position of the descending cone 
which was recovered from the scrub and desert sand of the 
Woomera range within a few hours of launching. 

Data on re-entry heating and dynamic behaviour were 
obtained from instrumentation housed in the cone itself. In addi- 
tion, experiments were made with various materials under 
re-entry conditions by attaching patches of material around the 
base of the cone; these patches which stood proud and partially 
burnt away have been removed for examination. 

The nose- cone itself, which is little damaged apart from dent- 
ing and a “ concertina’d” nose, appears to be made of stainless 
steel and is tipped by a blunt plastic nosing, almost certainly 
placed in position after recovery. The cone was apparently 
recovered without parachute assistance and from the way it 
impacted, it would appear to have made a remarkably stable 
descent. 

Details of the smaller nose-cone fitted to the new second stage 
are classified, but its shape clearly follows that of its single-stage 
predecessor. The higher speeds available with the two-stage 
version will produce re-entry conditions more directly applic- 
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Seaslug without boosters, and right, a complete missile 
deployed in the twin-rail launcher. 
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able to the Blue Streak L.R.B.M., which is the primary object. 
First firing of the two-stage Black Knight is expected shortly. 

A dominant feature of the de Havilland Enterprise stand is a 
1/Sth-scale model of the Blue Streak. This is the first occasion 
that the nose configuration has been seen, though it is doubtful 
if the model is representative of the operational warhead and 
re-entry body. Nevertheless, the white-painted model gives an 
impressive foretaste of the actual missile, 70 ft. long and 
10 ft. diameter, which should be launched for the first time at 
Woomera early next year. 

Not only does it reveal a very potent ballistic weapon, but an 
equally great potential as a vehicle for satellite research when 
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The two-stage Black Knight re-ent 
Guided Weapons Pa 
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mated with the Black Knight. Indeed, it would seem that a 
combination of Blue Streak, Black Knight and the new solid 
stage would allow us to shoot for the Moon. 

Although the air-to-air de Havilland Firestreak has been seen 
many times before at Farnborough, this year is the first time 
visitors have been treated to a view of its guidance system. 

Fitted with an operational nose consisting of eight ically 
flat glass panels, the infra-red guidance head can be clearly seen. 
The head is gimbal- mounted to move in pitch and yaw following 
the source of infra-red radiation. 

The heat sensitive cell is mounted inside a central tube on the 
moveable head, the radiation from the target being collected by a 
forward-facing concave mirror fitted around the base of the 
tube. This mirror serves to focus the rays on to a rearward 
a os mounted over the tube, reflecting them down on to 
the cell 

Error signals produced in the missile’s electronic guidance 
system are then translated into control responses, which act on 
pneumatic actuators to move the tail fins. These stcer the missile 
in pitch and yaw, while rate gyro’s act for stability in roll. 

Two rings of optical windows behind the guidance head are 
concerned with infra-red proximity fusing. These windows, nor- 
mally clear, are painted over on the exhibit for security reasons. 

Two examples of the Armstrong Whitworth Seaslug surface- 
to-air missile are shown in the Guided Weapon Park. One of 
these is shown without boosters and the other with boosters 
mounted on the rails of an operational twin-launcher. 

Each of the four boost rockets is tipped by a flat disc—a feature 
which has been found necessary, in the light of trials, to assist 
stability and improve boost separation. Otherwise, the missile 
appears to be essentially the same as exhibited last year. 

Evidence of approaching operational status was given in a 
report that six firings recently carried out with warheads fitted 
resulted in the destruction of all six target aircraft. So high is 
the “kill” rate of this weapon on test that the beam-rider 
target radar has now to be aimed off to obtain deliberate near- 
misses. 

Four “ County Class” ships are being built to carry the Sea- 
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slug system, and intensive trials have already taken place aboard 
the Royal Navy's guided weapon trials ship, H.M.S. “ Girdle 
Ness.” Seaslug has often brought down aircraft without the use 
of a warhead, it is reported. 

An impressive demonstration of the English Electric Thunder - 
bird weapon system is being given each day in the Guided 
Weapon Park by the 36th A.A. (G.W.) Regiment, Royal Artillery, 
who operate a control post, mobile launcher and A.A. No. 3 
Mk. 8 target tracking and illuminating radar. The weapon is 
seen tracking round on its zero-length launcher in conjunction 
with the target radar. : 

Thunderbird is now undergoing final acceptance trials in 
Australia before being turned over to operational units of the 


development which embodies solid- 
propulsion units of higher specific impulse and a guidance system 
of longer range, said to be a constant-wave radar system. 

Bristol/Ferranti's Bloodhound again appears in the G.W. 
Park, and is shown tracking, elevating and depressing on its 
zero-length launcher. Another example is shown in sectioned 
form revealing the wing-lock mechanism, fuel turbo- pump, the 
Mach number control unit, and high- and low- pressure hydraulic 
accumulators, etc. The semi-active — pack and radar dish 
are also exposed to view. Bristol's also talk of a “second 
generation ” weapon system. 

English Electric Aviation announced on September 9 that the 
company was responsible for the design and development of a 
new Army corps-support missile. This is no doubt one of the 
tactical nuclear weapons mentioned in the 1959 Defence White 


Paper. 

Little detail was given in the company’s release, but as a 
modern Army missile this new weapon doubtless has a solid-fuel 
rocket motor and will have been designed for mobility and trans- 
port by air. It may well have an inertial guidance system: English 
Electric exhibited a miniature stabilized platform which, accord- 
ing to the company, “ means that inertial guidance can now be 
fitted in a wide range of comparatively small tactical missiles and 
aircraft.” 

This new missile will probably replace the Corporal SSM 
which is now in service with the Army. When the Army adopted 
the Corporal, a Electric was appointed its “ foster- parent ” 
in the U.K. has provided some of the technical support 
services for this missile. 

Four Short Seacats on a typical Seacat launcher are shown in 
mock -up form. ne ides cor wie accra 


| ee —s 
Firestreak seen for the first time with inive-red “eye” 
revealed, and proximity fuzing windows. 


SEPTEMBER 11, 1959 


A 1/5th scale model 
of Blue Streak on 
the stand of de 
Havilland Enter- 
a Se 
rd has the same 
diameter as the 
actual missile. 


Royal Navy as a replacement for the 40-mm. Bofors gun, is also 
being produced as a land-based version under the name Tigercat. 
The latter, a private venture, is being undertaken jointly by 
Short’s and Elhott Brothers (London) Ltd. 

On view for the first time at Farnborough, on the Ministry of 
Supply stand, is the Malkara, a wire-guided solid-propelient 
anti-tank weapon developed in Australia at the Government Air- 
craft Factories in Melbourne. A year ago it was announced that 
Britain had bought 150 Malkaras and subsequently, 30 were 


Seacat quadruple launcher, with four model missiles in position. 


delivered for acceptance trials at Kirkcudbright in Scotland. In 
August this year, a substantial order was placed by the Ministry 
of Supply on behalf of the British Army. 

Malkara is wire-guided over a range of two miles. It has 
cruiciform wings and is launched from a mobile platform; it is 
not regarded as an infantry weapon. In addition to being used 
against heavy tanks it can also be used against fortified defence 
positions, landing craft and small ships. The missile has a length 
of 6 ft. 6 in., a span of 2 ft. 8 in., a launch weight of about 
ae and the hollow w charge warhead weighs between 50 and 

Other missiles on show are the Pye ‘anti-tank weapon, also 
wire-guided and powered by a two-stage solid rocket; the 
similar but smaller Vickers Vigilant V.891 anti-tank missile; and 
models of the Avro Blue Steel stand-off bomb. Bristol Aerojet 
are also showing a model of a high-altitude research rocket, 
similar to Skylark, — has been developed for the Canadian 
Defence Research Board 
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THE AEROPLANE 
and ASTRONAUTICS 


New Exhibits and Exhibitors 


MONG the record number of stands and exhibits in the 
indoor exhibition and outside display sites in this year’s 
static show are a wide range of new products and accessories. 
Covering various, if not all, aspects of the industry and aviation 
in general, these “ firsts ” include new exhibitors to Farnborough 
as well as new exhibits. 

Engine, airframe and component test equipment development 
is well in evidence, but from the very nature of many items, 
models and diagrams are often employed to illustrate the actual 
component or system. John Curran, for example, is displaying 
an }th-scale model of the latest addition to its range of turbojet 
test stands. This has a thrust capacity of 30,000 Ib. and has been 
designed for the checking of such powerplants as the Rolls-Royce 
Conway and Pratt & Whitney JT.3 and 4 series engines, as 
installed in the Boeing 707 and Douglas DC-8 transports. 

On the Ministry of Supply stands there is a vibrations measur- 
ing device employing two finely ruled optical screens which are 
identical and superimposed. One is fixed, the other is attached 
to the member under observation. Considerable optical magnifi- 
cation of movement occurs and this may be viewed stroboscopic- 
ally or be photographed by ciné camera. 

A new method of measuring the unbalance of helicopter blades 
under dynamic conditions is demonstrated by The Wayne Kerr 
Laboratories in model form. In this, no attachment to the blades 
is necessary; and a direct measurement of the height of each 
blade is obtained with respect to one reference blade. The 
measurement can be taken at any point along the length of the 
blades and can be obtained over a range of rotational speeds. 

Materials on show include two new alloys—titanium 230 and 
679—which are now being produced by the Metals Division of 
Imperial Chemical Industries in commercial form. Titanium 
230, available in a number of wrought forms, has a minimum 
tensile strength of 32 tons/sq. in. in its soft condition, which can 
be raised to 45-33 tons/sq. in. by subsequent ageing. Titanium 
679, a high temperature creep-resistant material, has 
developed to withstand high stresses at temperatures above 
400° C, giving it a short-term tensile strength of 52 tons/sq. in. 
at 500° C. 

Exhibiting for the first time at Farnborough, Laporte Chemicals 


A new version planned for the Westland Westminster is the 

crane transporter, which uses the complete rotor and trans- 

mission system of the existing prototype. The 1000-Ib. pod 
shown could carry 50 equipped assault troops. 


is featuring H.T.P. as a compact, safe source of power. On three 
stands the company is illustrating the major aspects of the pro- 
duction, use and handling requirements of the propellent, and 
demonstrating live firings of a typical small rocket unit—a 
Napier /Saro rotor-tip booster—working on H.T.P. A 600-gall. 
tanker and a 500-gall. demountable shipping tank are also dis- 
played outside. 

Aircraft component developments include a new fan-cooled 
whee! brake, which is estimated to reduce cooling time by as 
much as 80 per cent., produced by the Aviation Division of the 


There is much to see in the outside equipment park this year 

—dominant here is the new Zwicky Severn 10,000-gal. refuel- 

ler, while on the left Laporte Chemicals, newcomers to the 
show, display H.T.P. equipment. 


Dunlop Rubber Co., Ltd. Basically the brake does not involve 
major modifications to existing equipment and consists of a small 
ducted fan introduced into the heat sink within the wheel. 

Boulton Paul Aircraft is displaying a set of powered flying 
control units for NA.39 for the first time. Made up of aileron, 
tailplane and rudder units, each component comprises a tandem 
hydraulic ram operated from separate hydraulic supplies and 
controlled by rotary valves. The units can o operated in manual 
control, with or without autostabilization, or under complete 
autopilot control. 

This year Flight Refuelling is displaying its new concept of 
flight refuelling in the form of the Mk. 20 refuelling pack. This 
is a self-contained ram-air turbine-driven unit designed to be 
fitted to standard underwing pylons of fighter and strike aircraft. 
It is suitable for use on refuelling operations up to an E.A.S. of 
310 knots at altitudes of 40-45,000 ft. The pack can be carried 
on aircraft up to 500 knots or M=1. 

Another military development on show at Farnborough for 
the first time is Airpass, the radar fire and control equipment 
produced by Ferranti. The two basic components of the system 
are the at radar and the attack sight. The radar is search-and- 
track set, and includes a computer for calculating the correct 
course information for presentation to the pilot. 

On a number of stands, including those of Normalair and 
Lockheed Precision Products, the emphasis is on civil transport 
components as opposed to military equipment. Normalair is 
showing a vapour cycle cooling system using pneumatic power 
for operation and control for aircraft such as the V.C.10, together 
with passenger oxygen equipment. New hydraulic components 
can be seen on the Lockheed stand. 

In the electronic field one of the most outstanding items is 
the Blind Landing Experimenta! Unit's automatic landing system 
which is to be manufactured for possible civil markets under the 
name of Autoland. This system has been used for more than 
3,000 successful landings to date. It is displayed in com 
and pictorial form on the stands of Murphy Radio, Smiths Avia- 
tion Division and Standard Telephones and Cables, the three 
manufacturers of the equipment, and by the Ministry of Supply. 

The principal exhibit on the Elliott Aviation Division stand 
is a cut-away model of the V.C.10 showing the instruments, 
including the flight control system, which the company is supply- 
ing for the transport. 

Displays and illustrations of new radio and navigation equip- 
ment include the STAN. 7-8-9 1Ls ground installation, the DU.5 
VHF ground transmitter and RX.20 vuHr ground receiver on the 
Standard Telephones and Cables stand. Ultra Electric is exhibit- 
ing its crash position indicator based on the SaRaAH search and 
rescue homing aid, and Ekco Electronics has its new 56-Ib. 
transistorized airborne weather radar on show. A five-channel 
lightweight vHF transmitter/receiver for light aircraft require- 
ments has been developed by Burndept and the company has 
started a small production run of the equipment. 

An interesting exhibit connected with radar is a glass fibre 
radome developed by a new technique providing an accuracy of 
.001 in. on wall thickness and .004 in. on diameter. Manufac- 


tured by Walter Kidde it is constructed from Polyester resin 
and glass roving. 
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and Vanguard draw the 
attention of many of the visitors from 
home and overseas. A helicopter view of 
one corner of the static aircraft park. 


Right) The NA.39 comes into land with 
and ailerons drooped and tail air- 
brake extended. 
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Among the important 

s in the presi- 

"s tent can be seen 

Lord Mountbatten and 

the C.A.S. Marshal of 

the R.A.F. Sir Dermot 
Boyle. 
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27 THE AEROPLANE 
and ASTRONAUTICS 


Only the VANGUARD 
has this proved flexibility 


AIRLINE OPERATORS are invited to look carefully at 
this diagram and graph, and then compare the 
Vanguard’s flexibility with their own experience of 
short haul operation on high-density routes. 

It is easy to see that this remarkable aircraft can 
be routed at altitudes of from 5,000 ft to 25,000 ft 
and above, with practically no penalties in opera- 
ting costs or speed. 

The difference in direct cost between a 500-mile 
sector flown at 10,000 ft and one flown at an 
optimum of 20,000 ft is only $44 per trip. A cruising 
speed of over 400 m.p.h. is available between the 
height bands of 5,000 ft and 30,000 ft., so that 
schedules can be maintained irrespective of route- 
ing instructions. 


ALTITUDE FEET sa. 80% LOAD FACTOR 


30,000 


IN | 
| | SPEED CAN BE 
20,000 }— MAINTAINED WHATEVER 
| | THE ALTITUDE ROUTEING 
10,000 INSTRUCTIONS 
0 | 


340 380 420 460 CRUISE AIRSPEED-MP.H. 


=— ALTITUDE 
— FEET 
—- ee ee 
—— { TRIP cost } 
i 832$ : 
iinieal i 20,000 
| 827$ | 
—— i} 15,000 
i 840$ | 
se i__} 10,000 
871$ ; 
at = a4 5,000 
 919$ 
500 MILES—+ > 


oy 


LOW LEVEL ROUTEING IMPOSES NO FINANCIAL 
STRAIN WITH THE VANGUARD 


Of all the airliners 
only the Vanguard 
has all these features 


425 m.p.h. cruising e Freight capacity 10 tons at normal i 
densities e Full routeing and A.T.C. flexibility e Can use rie 
normal existing airfields e Quick turn-round e No airfield - 
noise problems e Ten years’ unique Vickers/Rolls-Royce 

turbo-prop experience . . . And it is ‘Viscount’ quiet. 


WINGS DAY SEPT isth 
GIVE FOR 


VICKERS 


wovaro | 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator m 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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THE AEROPLANE 
and ASTRONAUTICS 


working pilot 


The IFALPA delegate speaking on point source aids to the 
ICAO Special Meeting, Montreal, February 1959 


«++. “lt is a most unfortunate time to have to be fiddling with a receiver. 
In order to tune in this type of station, you must switch off all of 
your other communications or else you will never pick up the 
Identification. One man in the cockpit is completely concerned with 
just one thing: tuning in the station - pressing his hands against his 
ears until he can identify it. The other man takes over the entire 
communications guard; continuously receiving clearances stepping 
the ship down, and also slowing it down; at the same time he is also 
operating a check list; this calls for conversation between himself 
and the other pilot if he can finish with his station identification. It 
is a very poor time to be distracted and pre-occupied with tuning a 
facility ... there are eight holding stacks and of these six are non- 
directional beacons and the other two are intersections of radials 
from VORs. Holding on an intersection of two radials, you will be in 
@ pattern something like this - one minute on this leg, a one minute 
turn, one minute on this leg, another minute turn and you are back 
where you started. On your Symbolic Display you centre the needle 


... but you always know where y 


tHE DECCA 


NAVIGATOR 


SEPTEMBER 11, 1959 


indicating the VOR radial from the left side; the VOR on the other 
side has a needle that is off-set, and as you approach the intersection, 


the needle on the other one will come into the centre—only at that 
one instant do you know exactly where you are. You then punch a 
stop watch and start a turn, using your directional Gyro and Turn 
Indicator—incidentally, you must hold your altitude with consider- 
able precision because there are people above and below you in the 
stack. As soon as you leave this point both needles will be at various 
positions on the face of the dials and extremely difficult to interpret. 
As you come back into your pattern, the needle on the left should 
centre itself. If it does not you have wind drift, and you have a 
minute in which to correct it and bring it back into the centre. 
‘1S PICTORIAL PRESENTATION DESIRABLE? I would say that it most definitely 
is. There is only one instant in this four minute pattern when you 
know exactly where you are, and that is only if within that minute 
you have been able to re-align yourself”... 


ou are with 


THE DECCA NAVIGATOR 
COMPANY LIMITED 
LONDON 
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THE AEROPLANE 
and ASTRONAUTICS 


UPLIFT 
FOR 
THE ARMY 


The Crane-Transporter 
version of the Westminster 


typifies a new concept for 
helicopter utilisation in 
military logistics. It meets 
the requirements for the 
rapid transport of heavy 


equipment from supply 
bases to forward areas in 
support of main forces or 
to small units operating 
independently over 
scattered areas. 

Missiles, big guns, vehicles, field hospitals, living huts and a variety of 
other field equipment all come within the lifting capacity of the 
Westminster and can be held at the hover throughout the 
helicopter’s duration. 


In short, it is designed to take on the tough, heavy-duty transport work 
for the Army, and dispose of the supply problems posed firstly, by the 
absence of airfields and, secondly, by terrain impassable to surface ek 


transport. 


The Westminster is powered by twin turbine engines and is able to = 
operate on one of them with full load if need be. oe 
Picture shows the experimental prototype of the Crane-Transporter 

lifting an Army bridging section weighing 6,140 Ibs. 


et name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED . YEOVIL . ENGLAND 
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THE AEROPLANE 
and ASTRONAUTICS 


oe™% 


SEE US ON STAND NO. 72 


Congratulations 


all round 


on the 


Hovercraft 


Just when we were wondering 
what the next means of travel 
might be, up went the Hovercraft 
and sped uncannily forward.What 
a magnificent achievement it is 
...and how proud are we that 
Bostikology contributed to its 
success. Bostikology, the know- 
ledge of sealing and securing 
with ‘Bostik’ products, has ex- 
tensive applications, andendless 
possibilities. If proof were needed 
of this, it is to be found on 
the Hovercraft. 

Yes, it’s congratulations all round! 


Bestik 


advances Industry... 
through Bostikology 
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“BOSTIK’ IS A REGISTERED TRADEMARK OF B. B. CHEMICAL CO. LTD. (THE ‘BOSTIK’ PEOPLE) ULVERSCROFT ROAD, LEICESTER. 
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Farnborough 


Firet Report ... . 


Exhibits in the Air 


Photographs copyright 


“ The Acroplane and Astronautics " 


Top, thoroughly practical lines characterize 

the Armstrong Whitworth AW.650 Argosy 

general-purpose transport powered by Roils- 
Royce Darts. 


Above, the Fairey Gannet AEW. 3 displays 
its large early warning radar fairing; its 
powerplant is a Bristol Siddeley Double Mamba. 


Left, a production Vulcan B.2 powered by 
Bristol Siddeley Olympus turbojets. 
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Above, the two-seat Lightning 
trainer (foreground) poses with 
a standard single-seat Lightning; 
each has two Rolls-Royce Avons. 


Exhibits 
in the Air 


Left, two more of a kind—the new 
trainer version of the Gnat (fore- 
round) and the single-seat Gnat ; 
ristol Siddeley Orpheus turbo- 
jets provide their power. 


Photographs copyright “‘ The Aeroplane and Astronautics " 


Right, the elegant lines 

the Avon-powered 

two-seat Hunter trainer 

are seen to advantage in 
this view. 
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Farnborough First Report ... . 


Right, Handley Page’s Dart Herald, 
recently back from a South American 
tour, displays its relatively high 

aspect ratio wing. ia 


Below, the Javelin FAW 8 displayed 
is a standard production version 
carrying four Firestreak air-to-air 
missiles and powered by Sapphires. 


Below, a low-level strike 
aircraft for the Royal 
-—— Navy, the Blackburn 
NA.39 has two de 
Havilland Gyron Junior 
turbojets and can deliver 
an atomic weapon. 


P i : Pee ht 
a aes 25° (a a - . eek Faas 
‘ aa ae 3 « TPR be 
; z = aa oh ae “vl aae 
a 2 : = : - a : a : ete Ke, 8 
Sant : " Me lay 
- ee Oe aa ne eee - 2 er Ss 
, ae re t 
; Me oe ee 
2 yet Si pee ie ve 
Ret. Oh ee Se Gee: 
; ae ne Aa, 
ce HES. . ore 
Y iu: dees Tae 
ite : ia ty Jaa 5 
Sie a Gave Rane 
Ah Vom wena hee 
as 2A se Ta 
6 CN i ee ee 
aS KS a noted 
ade Soe i 
eae Pet 
ee Baie 
Po a ae 
nen ee ee ae te By eu re eas ate 
ae aa 
Sh 
es ie Pages h 
: ee s eS é ae 
¥ s-acor a ’ ome ; ae ws Pt 
¢ ; " t ed ets 
4 ee 
} as 3 a 
oe 3 E3 j ‘ a ed ep | 
in go 
2 2 a. ; = 
: a eS» eam Sd . ziti : , 
if =H = c a a ss =F 
2 = ae 
ee oo le 
E ere Sl see . 
be 1s : f ¥ b a 
; eel gv a 
‘*< 3 3 cen 
b x ri es 
3 = ‘6 es.» 
‘ : : wi 
: ae Se eee ¢ 
f ee i F A 5S = % aang 4x a =~. > oe = fa ‘ Remmi Soe Re a 5 
has 
cee 
: id Pee 
a 4 he 
Bes; gm, : 
f _ , tel 
; : : > ; 
Le oo @ on h 
Pe , vi . , : 
De a ox \ fa ee, pres S- See ae 
in a a a . . a 
ay _ . = © Fees oe 
: * a i “7 aati . gs me) 
i i cue a ce 
F ‘ \ ad Bere 
rf - * ee oe = ? corer 
. ‘ ® ~ 5 ‘a 
oF ail - AS em : 
; it rae 
: Se wae a 
Oe oy 
: =. 
: ‘ i 
é = 
‘ : we : - ‘ = ; : = ae eS ——— - ~ * ; a 
au opie - P =i F > : 3 oe ae f = ‘ Pe Braue) 
Bee bs eno ie Bee 
aM is Be |: ba 
a § he Gia.) 
ce fe SSeS he ee 
: ae Sere 
ae «| SERS’ Baan 
=a te : Se) Saaeeaee 
cag ‘owe Y eh ie 
ae Fog Se Bea 
ao eee ick Be — 
oof ry ea as | ee 
EM Oe Bie 
ye: ae 
2 ee a ' ae 
a ne ‘ a ail 
- y we 
ae - ie Set See ee ; phy 
ee : be See 2) en 
er —— ees = 5 re “aan 
a goval NavT — ~— Hose — Sanna 5 age 
pe ae rie se NE, pangsi-a te 1a ae ee 
i, =) od ¢ - - loed 
6 av . 4 tae = Med 
‘ ve LSs - ets ‘ bores my 
a ‘iii eh —— 
; 2 " - — - - . Y fe wry 
: , Q aia ae SechiSs oo ‘ em 
me Sie Ae : aoe : eggs 
= Sg 
oe ’ Ge, 
24 Fae at 
> Ae 
: ae Be tet 
: 3 <: 
, * Oe a ees 
~ a 
rt ae 
ci epee 
; é Sauk 
‘ % a oe 
—— 
ee. Be hae 
a as Tt 
pores 


Farnborough 


First Report... . 


Powerplant 


Newcomers 


—and notes on the 33 
engine exhibits 


Avon RA.29.—Rolls-Royce, Lid. Civil 
Avon for the Comet 4; 10,500 Ib. thrust. 
Overhaul life now 1,300 hr. and 1,600 hr. 
on trial basis. Engine shown is from 
B.O.A.C. Comet 4 and has run 1,600 hr. 
since last overhaul. First ran March, 1956. 
= test March, 1957. 

von RB.146.—Rolls-Royce, Ltd. First 
showing of latest military Avon. Dry thrust, 
13,220 Ib. Apparently developed from 
RA.24 with additional compressor stage. 
Has air-cooled turbine blades. Shown with 
afterburner. 

Blackburn A.129.—Blackburn Engines, 
Ltd. This free-turbine engine powers the 
Mk. 2 Saunders-Roe P.531 helicopter, which 
made its first flight on August 9. Initially 
rated at 840 s.h.p., it is to be type-tested at 
970 s.h.p. later this year. First ran July, 
1958, as turbojet and August, 1958, as shaft 


turbine. 

Siddeley BE.58.—Bristol Siddeley 
Engines, Ltd. First public exhibition of an 
engine in this company’s ducted-fan range. 
This front-fan_ civil powerplant gives 
14,500 Ib. thrust for take-off at  s.f.c. 
0.572 Ib./Ib./hr. Weight, 2,600 Ib. Typical 
cruise s.f.c. at 36,000 ft., 0.8 Ib./Ib./hr. 


Thrust: Weight ratio is 5.58 :1. 


Bristol Siddeley PR.23.—Bristol Siddeley 
Engines, Ltd. Small HIP/kerosene rocket 
motor with thrust controllable between 166 
and 500 Ib. (at sea level). Weight, 32 Ib. 
Possible applications as __ballistic-missile 
vernier motor and for missile and aircraft 
propulsion and control. 

Conway RCo.10.—Rolls-Royce. Ltd. 
Engine as installed in Boeing 707-420 with 


Photographs copyright 
Bristol Siddeley’s Gamma rocket engine for Black Knight—on show for the first time. 
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thrust reverser and silencing nozzle. Guaran- 
teed minimum take-off thrust recently 
uprated—ahead of schedule—to 17,500 Ib. 
RCo.22 under development to give guaran- 
teed minimum thrust of 20,250 Ib. First 
ran July, 1957. Type test July, 1958. 
ble §S DSpe. D.1.—The de 
Havilland Engine Co., Ltd. Powerplant of 
Avro Biue Steel ASM. Fixed-thrust Spectre 
4 HTP/kerosene rocket motor mounted 
above variable-thrust Spectre 5. Total thrust 
16,000 Ib. First ran September, 1958. 
Eland NEI16.—D. Napier and Son, Ltd. 
Cutaway display version of the NEI.6 which 
powers the Canadair 540. First ran (NEI.1), 
August, 1952, and type-tested May. 1956. 
504.—D. Napier and Son, Ltd. 
Shown as complete power pack ready for 
installation in Canadair 540 transport. 
NEL6 engine delivers 3,500 e.h.p. for 
take-off. Blackburn Palouste air compressor 
in power pack supplies air for engine start- 
ing and warming oil coolers. First ran 
June, 1956. Type test February 1958. 
Gamma 201.—Bristol Siddeley Engines, 
Ltd. First showing of the four-chamber 
HTP/kerosene rocket engine which powers 
the Black Knight re-entry research vehicle. 
Thrust, 16.400 Ib. rising to 19,000 Ib. above 
the atmosphere. Based on single-chamber 
Gamma developed by R.A.E., Westcott. 
—_ ran August, 1956. Type test October, 


Gazelle NGa.2.—D. Napier and Son, Ltd. 
Sectioned display version of the 1,800 s.h.p. 
free-turbine engine installed in Bristol 192 
and Westland Wessex military helicopter. 
First ran December, 1955. First gas-turbine 
engine to receive M.o.S. 150-hr. helicopter 
type approval—at 1,650 s.h.p.—September, 
1959. 


Gipsy Major 215.—The de Havilland 
Engine Co., Ltd. Installation of engine and 
turbo supercharger as in Saunders-Roe 
Skeeter helicopter; 220 b.h.p. sea-level per- 
formance can be maintained up to 4,000 ft. 


(Continued on page 189) 


Another powerplant newcomer is 
this Rolls-Royce RB.108 paired unit— 
half of the SC.1's lifting powerplant. 
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Marconi in Radar 


29 Countries use 


Marconi Radar 


COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 


MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
MER 
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WEAPON DESIGN AND CONSTRUCTION BY BRISTOL - GUIDANCE AND CONTROL BY FERRANTI 
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PROVIDES 


DEFENC 


Surface-to-air guided missiles represent the most important 
advance in defence against air attack since aerial aggression 
began. These unmanned interceptors are not committed 
to a predetermined course, but, even after launching, take 
corrective action against target aircraft evasion. 


READY NOW 

The World’s most effective surface-to-air guided missile 
system is Bloodhound. Already in operational service with 
the RAF and adopted by non-NATO Sweden. Bloodhound 
is now to be further developed for the RAF. Bloodhound 
has been proved in many hundreds of test firings. It exists 
for defence—now. 


LONG RANGE 
RADAR INFORMATION 


STING RAY 
ILLUMINATING 
RADAR 
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THE AEROPLANE 
and ASTRONAUTICS 


WHAT BLOODHOUND PROVIDES 

By using radar intelligence, enemy aircraft may be allocated 
for interception either to Bloodhound missiles or to manned 
fighters. 

Essentially a deterrent designed to frustrate not to 
initiate aggression, Bloodhound contributes to air defence 
the advantages of very effective high fire power which is 
always available for action at a moment’s notice. And the 
development of Bloodhound is still in its infancy. 


Now—and for many years to come— 
Bloodhound provides the worid with its most 
impregnabie defence system. 


TARGET ILLUMINATING RADAR BY BTH - SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 
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Se a 


The Handley Page VICTOR B2 Bomber, 


ground starting and airborne auxiliary services 
powered by , | 
BLACKBURN Turbine Engines / 


Low-Pressure-Air 
Auxiliary Power Unit. Starter Trolley. 
Blackburn Artouste 510. Blackburn Palouste 500 


< 
= 
? 
* 
; 
ne 


Contractors to the Royal Air Force for 


(LICENSEES FOR TURBOMECA ENGINES) Low-Pressure-Air Starters and Airborne 


Auxiliary Power Plants, contractors to 
the Royal Navy for Low-Pressure-Air 
Starters, Starter Trolleys and Airborne Pods. 


BLACKBURN ENGINES LIMITED, 43 BERKELEY SQUARE, LONDON W.|I 
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Air Rank Appointments 


IR VICE-MARSHAL D. J. P. LEE, C.B., C.B.E., became 

Commander, Air Forces, British Forces, Arabian Peninsula, 
last month. Secretary of the Chiefs of Staff Committee, 
Ministry of Defence, since April, 1956, he formerly commanded 
R.A.F. Scampton. Air Vice-Marshal C. D. Candy, C.B.E., 
R.A.A.F., has been appointed Senior Air Staff Officer, F.E.A.F., 
and Air Vice-Marshal P. S. Blockey, C.B., C.B.E., became 
S.A.S.0., Technical Training Command, on August 24. 
A.V.M. Candy was previously A.O.C., R.A.A.F. Home Com- 
mand, and A.V.M. Blockey has been Director-General Aircraft 
Research and Development (R.A.F.) at the Ministry of Supply 
since 1956. 

Two other recent Air Vice-Marshal appointments are those 
of Air Cdre. H. J. Maguire, C.B., D.S.O., O.B.E., who became 
Senior Air Staff Officer at Fighter Command on August 28, 
and Air Cdre, C. H. Hartley, C.B.E., D.F.C., A.F.C., who has 
been appointed A.O.C., No. 12 Group, Fighter Command. 
Air Cdre. Maguire was previously S.A.S.O. at No. 11 Group 
and Air Cdre. Hartley has been S.A.S.0., No. 12 Group, Fighter 
Command, since August, 1958. 

Air Cdre. B. D. Nicholas, C.B.E., who has been Commandant 
of the Central Signals Establishment at R.A.F. Watton since 
1957, has taken up the Ministry of Supply appointment of 
Chairman of the NATO Electronic Warfare Liaison Committee. 

Gp. Capt. W. Bayley, M.B.E., Deputy Director of Technical 
Training at the Air Ministry since last February, recently 
became Director of Air Engineering, with the acting rank of 
Air Cdre. Gp. Capt. W. V. Crawford-Compton, C.B.E., D.S.O., 
D.F.C., who since January, 1957, has been instructing at the 
school of Land/Air Warfare, has become Senior Air Staff 
Officer, No. 11 Group, with the acting rank of Air Cdre. 


ry * me nd 

The Queen’s Flight 
O appointments to the Queen’s Flight at R.A.F. Benson 
have recently been announced. 

Gp. Capt. T. N. Stack, A.F.C., has become Deputy Captain, 
and Wg. Cdr. R. G. Wakeford, O.B.E., A.F.C., has been 
appointed Commander of the Flight. Gp. Capt. Stack has been 
Group Captain in charge of Operations (Transport Support) 
at Headquarters, Transport Command, since 1957. Weg. Cdr. 
Wakeford, who last year undertook a course of all-weather jet 
flying at the R.A.F. Flying College, Manby, was seconded to 
the Malayan Government in 1957 as Director of Operations. 

The Captain of the Flight is Air Cdre. Sir Edward Fielden. 
ECVG., CER, BPC. APA. 


Search and Rescue Trophy 


SILVER cup—known as the Suphan Trophy—is to be 

awarded annually by M.E.A.F. for the best individual or 
team feat of search and rescue undertaken during operations 
or training in the Command, or by search forces operating 
under its control. 

The trophy is named after the mountain in eastern Turkey 
which the R.A.F. Mountain Rescue Team from Cyprus climbed, 
under most hazardous conditions, to reach the wreckage of a 
British Tudor aircraft which crashed while flying to Australia. 
In recognition of its part in the operation, the R.A.F. Cyprus 
Mountain Rescue Team will hold the trophy for the first year. 
It is being bought with part of a sum of money presented to the 
Command by Air Charter, which owned the Tudor; the rest 
of the money has been given by M.E.A.F. to the R.A-F. 
Benevolent Fund. 

Individuals winning the trophy will have their names 
engraved on it. If a team wins it, the team leader’s name will 
be inscribed. In recognition of the help during the Suphan 
operation. a replica of the trophy is to be presented to the 
Turkish Air Force. 


Far East Defence 


LL-WEATHER fighters in the form of Armstrong Whitworth 

Meteor NF.14s are shortly joining the various types 
operating with the Far East Air Force. This is the first occasion 
that such aircraft have been sent to serve with the Command 
and will, presumably, be replaced by one of the later marks 
of Javelin sometime in the not too distant future. 

Crews for the NF.14s have recently completed their all- 
weather training at R.A.F. Leeming and are in the process of 
moving out to Singapore where they are being posted to R.A.F. 
Tengah to join No. 60 Squadron. This Squadron, at present 
operating D.H. Venom FB.4s, is to become a_complete all- 
weather unit under the command of Sqn. Ldr. R. Knight, the 
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SQUADRON TROPHIES.—As recorded on this page, No. 60 

Squadron has recently been presented with two new trophies. 

Air Chief Marshal Sir Claude Pelly (centre) is seen handing 

over the silver model of a Hurricane 2c to Sqn. Ldr. R. Knight, 

the C.O. designate, while Air Cdre. W. Wynter-Morgan holds 

the model Meteor NF.14 which he presented on behalf of 
Armstrong Whitworth Aircraft. 


C.O. designate. Until sufficient night-fighters arrive for the full 
change-over, it will comprise a flight of day fighters and a flight 
of night fighters. 

A day fighter/ground attack unit for many years, No. 60 
Squadron previously operated Venom FB.JIs and Vampire 
FB.9s on bombing and strafing sorties over Malaya, as well 
as interception exercises with the Singapore local sector radar 
controllers. This change in réle will bring about a completely 
new chapter in the Squadron’s history and to mark the event, 
the No. 60 Officers’ Dinner Club recently held a small party 
in London to meet the new “all-weather” members. At this 
gathering a model of a Meteor NF.14 was presented to 
Sqn. Ldr. Knight by Armstrong Whitworths, and Air Chief 
Marshal Sir Claude Pelly, on behalf of the Dinner Club, gave 
a silver model of a Hurricane 2c to the Squadron. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Gp. Capt. J. E. Allen-Jones, O.B.E., to the Depart- 
ment of Legal Services; Wg. Cdr. J. F. Roberts, D.F.C., D.F.M.. 
Wg. Cdr. J. I. Parker and Wg. Cdr. D. B. Delaney, A.F.C., to the 
Department of the Chief of the Air Staff; Wg. Cdr. T. J. Goggin 
to the Department of the Air Member for Supply and Organiza- 
tion; Sqn. Ldr. J. A. Kennedy, D.F.M., to the partment of the 
Chief of the Air Staff. 

Fighter Command: Sqn. Ldr. S. L. Gordon to Headquarters with 
acting rank of Wg. Cdr. 

Coastal Command: Sqn. Ldr. A. C. Davies to R.A.F. St. Mawgan 
to command No, 201 Squadron, with acting rank of Wg. Cdr 

Flying Training Command: Weg. Cdr. W. R. Williams, O.B.E., 
D.F.C., to Headquarters as Officer Commanding Air Element of the 
Combined Cadet Force, with acting rank of Gp. Capt.; Wg. Cdr. 
J. Rayson, A.F.C. to R.A.F. Topcliffe as Chief Navigation 
Instructor. 

Maintenance Command: We. Cdr. A. J. Sansom to Headquarters 
for accounts duties; Wg. Cdr. F. T. Solis to Headquarters as Deputy 
Senior Personnel Staff Officer. Wg. Cdr. S. V. Perry, O.B.E., to 
Headquarters. 

Signals Command: Wg. Cdr. A. O. Forth to Headquarters as 
Wing Commander, Operations; Wg. Cdr. R. G. Seymour to R.A.F. 
Digby, Lincoln, to command. 

R.A.F. Germany: Sqn. Ldr. J. G. Pearse to R.A.F. Sundern to 
command, with the acting rank of Wg. Cdr. 

Far East Air Force: Gp. Capt. W. E. Wolsey, C.B.E., to Head- 
quarters as Command Accountant. 

Other Appointments: Wg. Cdr. W. Harbison, A.F.C., to the 
British Joint Services Mission, Washington, D.C., for fighter opera- 
tions duties; Wg. Cdr. E. W. Merriman, M.B.E., D.F.M., to the 
U.S. Armed Forces Staff College, Norfolk, Virginia, as student; Wg. 
Cdr. R. F. B. Powell, A.F.C., to R.A.F. Idris, Libya, to command; 
Weg. Cdr. R. L. Wade, D.F.C., to R.A.F. Luqa, Malta, to com- 
mand No. 39 Squadron. 


Reunion 


M.R.E.S. Officers.—The 11th reunion will be held in London on 
October 31, 1959. For full particulars write, enclosing stamped, 
addressed envelope, to Sqn. Ldr. P. E. Laughton-Bramley, 18 
Cadogan Place, London, S.W.1. 
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New are 


CTS is stranger than the evaluations by the daily Press 
of any given event. From the headlines, or the lack of them, 
the people of this country might be excused for ignorance of 
the opening in London on August 31 by Mr. Aubrey Jones, 
Minister of Supply, in Church House, Westminster, of the 
Tenth Congress of the International Astronautical Federation 
which represents the astronautical élite of 30 nations. But 
whatever the evaluation by the public of this country, there was 
no doubt about the international interest. Instead of the 200 
delegates who had registered, numbers rose rapidly until the 
organizers were talking of 700 registrations. 

In such circumstances, the circular conference hall of Church 
House was well filled when Dr. Shepherd, chairman of the 
B.LS., the host society, rose to address members. Mr. Andrew 
Haley, president of the LA.F., the author of an instructive 
article in THe AEROPLANE AND ASTRONAUTICS last week, had 
some practical proposals to make. 

He proposed that the member societies should authorize the 
setting-up of a permanent secretariat for the 1.A.F. and also the 
creation of an International Academy of Astronautics. He 
then proposed the creation of a Commission, within the new 
Academy, composed of nine representative scientists who should 
formulate a programme for a number of working parties to 
process and adapt the scientific knowledge and inventions gained 
in the astronautics effort into applications of immediate benefit 
to mankind. He also proposed the creation of a Commission 
within the Academy on the codification of the law of outer space. 
His third proposal concerned the creation of a Commission 
within the Academy on the encouragement and co-ordination 
of astronautic research and development within nations which 
do not have the resources to provide their own facilities. At a 
later stage the 1.A.F. Council duly agreed that such an Academy 
should be brought into being. 

It was noteworthy that in his s to open the Conference, 
Mr. Aubrey Jones concerned himself with the link between 
political powers and scientific investigation. In other words, he 
treated his audience to a discussion of whether there was any 
justification for Government support of astronautical effort. 
Of the British Government's intention to participate in an 
international effort he said not a word. 

However it has to be said that his audience, or the British 
members at any rate. were relieved that after marshalling the 
arguments against space research, Mr. Jones was able to say 
that he was not impressed by them. He then advanced a 
positive argument for space research, namely the possibility of 
making observations outside the Earth’s atmosphere. He was 
not prepared on that scientific occasion to discuss what propor- 
tion of the U.K.’s resources should be allocated to such work. 
From a scientific standpoint, however, he said there was doubt 
that every State claiming to be civilized should do all it can 
to encourage advances in the knowledge of the physics, 
chemistry and even the biology of space. 


Space Exploration Today 

Dr. Hugh Dryden, in his address to the Conference, had no 
doubt that the task of this generation is to advance the 
exploration of space as much as it can. Dr. Dryden, known 
and admired in aeronautical circles in this country for many 
years, is now Deputy Administrator of the U.S. National Aero- 
nautics and Space Administration. This is the civilian body 
which has develoned from the internationally known and 
admired civilian U.S. National Advisory Committee for Aero- 
nautics, which Dr. Dryden led for so many years. 

After a brief historical survey Dr. Dryden said the explora- 
tion of space by unmanned vehicles carrying scientific 
apnaratus began on October 4, 1957; exploration by man will 
follow in due course. 

The present stage of development of vehicles for space 
exploration corresponds, he said, to some degree to that of the 
aeroplane in 1905. We find it as difficult to predict the pace 
and scope of developments in space exploration now as it was 
then to foresee the amazing developments in ‘performance and 
utility of the aeroplane which have since come to pass. But 
there are important differences. In 1905 it was possible for 
an individual to learn all that had been discovered about aero- 
nautics and aircraft design. Aeroplanes were designed by 
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individual inventors or engineers. This situation soon changed. 

Today there is no single designer of a modern aeroplane; it 
represents the work of many specialists organized into an 
effective team and its design is based on the contributions of 
many men of past and present generations. The development 
is supported by an extensive research programme in the basic 
aeronautical sciences. In fact, the development of a modern 
supersonic aeroplane is a task commensurate with the technical 
and financial resources of a whole nation rather than with 
those of a single private company. 

“I do not foresee.” continued Dr. Dryden, “ any projects in 
space exploration similar to Lindbergh’s flight across the ocean. 
For the present only a few nations are able to undertake a 
comprehensive programme of space exploration. There is every 
indication that the task may soon develop beyond the resources 
of any single nation. The incentives to international co-opera- 
tion thus transcend those which led to world-wide collaboration 
in the exploration of space by astronomical methods. Even at 
the present stage the global aspects of space exploration demand 
some degree of international co-operation.” 

One of the principal objectives of current space activity is 
the study of the space environment by the conduct of scientific 
experiments using apparatus carried by sounding rockets, man- 
made earth satellites, man-made planets, and deep space probes. 

The NASA programme for the future, and presumably those 
of other countries, looks to the orderly development of 
increased capabilities which permit the more and more detailed 
study of the space within our solar system and of the Moon and 
planets. Already space probes have been sent to distances 
beyond the Moon and the miss distance will decrease as 
development of vehicles and guidance proceeds. In due course 
artificial satellites of the Moon will be established, followed 
by hard and soft landings of scientific equipment on the lunar 
surface. In similar fashion the nearer planets, Mars and Venus, 
will be studied when the requisite vehicle systems are available. 


Manned Exploration of Space 

The NASA objectives include the investigation of the uses 
of earth satellites to perform more efficiently and effectively 
some tasks which are now carried out by other means and to 
perform other tasks which cannot be done at all with present 
means. The applications which seem most promising at present 
are to weather observation, analysis, and forecasting on a global 
scale; to the improvement of long-distance radio communica- 
tion; to the study of the size and shape of the Earth and of the 
distribution of land masses and water; and to all-weather global 
navigation. 

It is believed that such applications brought to successful 
fruition will further the welfare of mankind everywhere. 

NASA has an active project under way for a simple form 
of communication satellite which can be used by any nation 
or person having the necessary ground equipment without 
interference with any other user. It is well known that the 
Moon may be used as a reflector of radio and radar signals if 
very powerful transmitters and very sensitive receivers are used 
on the ground and the geometrical relations are correct. 
Satellites can provide smaller moons nearer the earth which 
require less transmitter power and less expensive equipment. 
According to some studies a passive satellite system may prove 
economically competitive with ocean cable for transatlantic 
communication. Television or other wide band transmission 
would be possible over this system. 

The NASA programme objectives, presumably like those of 
other countries, include the orderly development of means for 
the manned exploration of space. En route to the long-range 
objective of manned exploration of the solar system are the 
temporary ballistic flight of man into — and return (already 
accomplished with animals), orbital flight for one or a few 
circuits in the simplest vehicle below the level of the Great 
Radiation Belt, manned flight in advanced mancuvr | 
vehicles, in larger satellites carrying several men, in permanent 
manned orbiting space laboratories, manned flight to the vicinity 
of the Moon and return to Earth, and manned landing on the 
Moon and return. 

Even the first steps in the manned exploration of space are 


(Continued on page 174) 
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Congress 


Opens in London 


(All photographs copyright *‘ The Aeroplane and Astronautics” except that at top 
right.) 


Dr. L. R. Shepherd, chairman of the 
British Interplanetary Society shows a 
model of Blue Streak satellite concept to 
Dr. T.C. Helvey of Radiation Inc. (U.S.A.) 


U.S. DELEGATES.—Left to right, Mr. McDuffee, Dr. M. E. Smith (Rand Corp.), 
Major Kennedy, Colonel Latham. 


Left, M. Poggi of the French Astro- 

nautical Society with Mr. Petropoulos, 

the secretary of the Greek Astronautical 
Society. 


Mr. T. Szekely, General Electric Aircraft Mr. A. V. Cleaver, Rolls-Royce, and Dr. 
Nuclear Propulsion Project, and Mr. R. F. 1. M. Levitt, Fels Planetarium of Franklin 
Gompertz, N.A.A. Rocketdyne Division. Institute. 


Dr. Dryden, deputy administrator of NASA, 
with Mr. K. W. Gatland, B.1.S. Vice-chairman. 


RUSSIAN DELEGATES.—Mr. K. Ogorodnikov, Professor Dr. E. T. Jones, M.o.S., Mr. J. E. Allen, A. V. Roe & Co. Ltd., 
L. 1. Sedov, Vice-president |.A.F., and Mr. Krassovsky. Dr. W. F. Hilton, Hawker Siddeley Aviation, Ltd. 
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(Continued from page 172) 


very expensive as may be inferred from the estimated cost of 
Project Mercury of $200 million or more. The resources 
required for the advanced missions may well demand a world- 
wide collaboration and serve to give a true measure of man’s 
response to the challenge to discover and explore the new 
frontier of our day. 

According to testimony before Congressional Committees in 
defence of the U.S. budget estimate for the period July 1, 1959, 
to June 30, 1960, the total estimate for the aeronautical 
and space activities of NASA amounted to approximately 
$500 million. 

There is of course much research essential to activities of 


Kenneth Gatland Reports on 
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the type described but carried out on the ground with the aid 
of suitable equipment for simulating various aspects of the 
vehicle or space environment. As in many branches of science 
and technology, contributions will come from a large number 
of countries by groups without direct access to space vehicles. 

After discussing in some detail the possibilities for inter- 
national collaboration Dr. Dryden concluded that when one 
considers the vast distances of the solar system—-93 million 
miles to the Sun; 26 million miles to Venus, the nearest planet; 
3,680 million miles to Pluto—and when one catalogues the 
problems to be solved and the new knowledge needed in almost 
every branch of science and iechnology from magnetohydro- 
dynamics to cosmology, from materials to biology and 
psychology, the magnitude of the task before us becomes 
apparent. It is a task that challenges the peoples of the Earth 
as a whole. There is room for co-operation of men of many 
skills and of nations large and small. 


Manned Satellites and Hypersonic Gliders 


RACTICAL advantages of using large desert areas in 

Talgarno, between Broome and Port Hedland in N.W. 
Australia, were put forward at the Commonwealth Spaceflight 
Symposium. They would, for instance, be ideal for the 
recovery of satellite capsules descending from orbit. 

The exact point of impact of these non-lifting bodies may 
be difficult to predict with great accuracy. Mr. H. J. Higgs, 
Australian representative of the W.R.E. in London, pointed 
out that the Australian desert would provide a “ recovery 
area” roughly the size of France. 

These discussions were continued at the 10th 1.A.F. Congress 
when several U.S. delegates expressed interest in the Woomera 
range facilities, both from the viewpoint of satellite capsule 
tracking and recovery. : 

It seems fairly obvious that recovery on land is a better 
proposition than either the American air-snatch technique, 
using patrolling aircraft, or the detection and recovery of 
capsules from the open sea. Thus it seems Woomera—and 
particularly the area of Talgarno—could make immediate con- 
tribution to World astronautics, which could effectively 
strengthen our present rather superficial position in space 
research. ; 

An important factor in considering Woomera for this purpose 
is that the Australian range is already liberally endowed with 
tracking and communication equipment, and providing a 
reasonably precise ejection from orbit is accomplished, it should 
be possible to locate a returning capsule without much diffi- 
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culty. This is particularly relevant to the biological satellite, 
where test animals have to be retrieved from the fallen capsule 
in the shortest possible time. 

Development of Woomera as a satellite launching station 
also appears practicable. One delegate suggested that the 
Australian range could become as important as Cape Canaveral 
or Vandenberg. The enormous cost of developing new 
launching sites, and the rising number of space-experiments, 
will mean that the World’s test ranges will be at a premium 
in the years ahead. 

As Mr. H. J. Higgs had explained earlier, there should be 
no great difficulty in establishing range corridors lying due 
north or to the north-east of Woomera. The present range 
for ballistic missile launching is angled to the north-west, 
against the direction of the Earth’s rotation, and therefore 
is unsuitable for satellite launching. 


Wings or Drag Brakes? 

A major talking point at both conferences was the respective 
merits of the various concepts of manned satellites, broadly 
defined as non-lifting, variable-area and winged. 

British delegates favoured winged vehicles and a re-entry 
which could be controlled, an outlook admirably presented by 
Dr. W. F. Hilton in his Congress paper on “ Re-entry paths 
for manned satellites,” which was related to Mr. H. R. Watson's 
Commonwealth Symposium paper on the Armstrong Whitworth 
“pyramid” vehicle. (THE AEROPLANE AND ASTRONAUTICS, 
August 28, 1959, p. 51.) 

“The ultimate use of aerodynamic lift will make the zero- 
lift vehicles as out of date as aeroplanes have made balloons,” 
suggested Dr. Hilton. “The important advantage of a lifting 
re-entry vehicle is the possibility open to the pilot of landing 
anywhere over a large area of the Earth’s surface. The point 
of impact of a non-lifting re-entry vehicle, on the other hand, 


(Continued on page 175) 
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THE AEROPLANE 


115 & 116 


at the 8.B.A.C. Show 


Stand Nos. 114, 


the great and 


TOMORROW is 


permanent challenge of the 


aircraft industry. One development 


follows the next at great speed. 


A theory becomes a series 


ic engineering problems 


specif 


of 


perhaps more swiftly than in 


any other industry. 


Helping to piece together the 


picture of future flight are the research 


teams of Lucas and Rotax. 


How successful they are, you may 


judge from the number of major 


aircraft and engine manufacturers 


throughout the world who choose 


Lucas and Rotax systems. 
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LUCAS fuel and comoustion systems for gas 


turbine and ram jet engines 


hydraulic systems 


ROTAX complete electrical and starting 


systems for aircraft 


Willesden Junction, London, N.W.10. 
CAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne 


ham and Burnley 


U., 


TD 


EPH LUCAS (GAS TURBINE EQUIPMENT) LTD., 


TAX | 


ney, Australia 
5-ROTAX LTD., Toronto, Montreal and 


r, Canada 
ETE FRANCAISE DES INDUSTRIES LUCAS, 
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Byron, Paris 
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THE AEROPLANE SEPTEMBER 11, 1959 
and ASTRONAUTICS 


An engine 
is only 

as good as 
its blades 


that is why Hepolite turbine blades are in 
service in the engines fitted in the majority 
of the turbine powered civilian aircraft 
now in service in the western world. We 
have an established reputation for the 
precision machining of gas turbine blades 
to the highest standards of finish and 


accuracy. 


As a member of the Hepworth & Grandage Group 
of Companies we are backed by over 50 years 
experience in the manufacture of precision 
components . . . there is no substitute for 


experience. watew. nd n° | 
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(Continued from page 174) 


is entirely determined once it plunges into the atmosphere at 
sub-orbital speeds.” 


“ Parasol” Satellite 


Despite British enthusiasm for winged re-entry vehicles, 
general approval was expressed by delegates for the “ second 
generation” satellite capsule designed by the Avco-Everett 
Research Laboratory, AVCO Corporation, Massachusetts. 
Details of the project were given in the paper “ The Drag 
Brake Manned Satellite System™ by R. W. Detras, A. R. 
Kantrowitz, F. R. Riddell and P. H. Rose. 

The novel feature of the AVCO design is a variable-area 
drag brake, which has the appearance of an inverted parasol 
when fully opened. The parasol drag brake actually surrounds 
the life-compartment of the satellite, and opens and closes 
to achieve an optimum programme of deceleration 

Inside the nose-cone of the launching rocket, the drag brake 
is folded around the life-compartment. The human occupant 
lies supine on a contoured couch inside the capsule The 
supporting ribs and flexible skin of the drag brake are folded 
inboard between the ribs. 

Development of a reliable folding system has been a major 
problem, but the designers now feel that this has been largely 
solved. The covering material, fabricated in three layers, 
consists of stainless steel cloth made of .001 in, 400 x 400 mesh, 
a layer of .0005 in. stainless steel foil cut into circumferentially 
aligned ribbons, and finally another layer of mesh of coarser 
grade. Ground tests have shown that this structure, supported 
by light-gauge stainless-steel ribs, will accommodate all the air 
loads and kinetic heating likely to be encountered during 
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Curve showing heating and deceleration of drag-brake 
satellite from re-entry point to landing. 


re-entry. These assertions aroused a good deal of discussion, 
not unnaturally. 

In the launching rocket, the folded drag brake and capsule 
centre-body is covered by a protective nose cap; this would 
jettison together with an emergency rocket escape device when 
the launching rocket has cleared the appreciable atmosphere. 

The intention would be to launch the satellite into a 105 n. 
mile, near-circular orbit, which allows an orbital life-time of 
two days with the drag structure folded offering minimum drag, 
and also permits emergency recovery in two hours with the 
drag brake at maximum spread. No information was forth- 
coming concerning the alighting speed of 50 ft. per sec. though 
it was generally assumed that the AVCO inverted parasol 
would drop into the sea. 

A special feature of the AVCO design is that the small 
amount of residual atmosphere exerts forces on the vehicle 
which, because of the shape and large drag area of the 
extended drag brake, are sufficient to bring about orientation 
of the vehicle with respect to the relative air-flow The 
residual small amplitude oscillation, having a period of several 
minutes, is considered short enough to maintain parallel flight 
path orientation to the Earth’s surface throughout the orbital 
period of about 90 minutes. 

This self-orientation characteristic eliminates the need for 
an auto-stabilizer and the associated gas-jet controls necessary 
in the Mercury space-capsule, with clear gain in both simplicity 
and reliability. 
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Re-entry sequence showing transfer from orbit to re-entry. 


The Re-entry Corridor 

In a related paper “ On the Corridor and Associated Trajec- 
tory Accuracy for Entry of Manned Spacecraft into Planetary 
Atmospheres,” Mr. D. R. Chapman of NASA stressed that 
the altitude of a re-entry corridor depends strongly on the 
vehicle weight, size and drag coefficient, but that the corridor 
width between its overshoot and undershoot boundaries is 
independent of these characteristics. The corridor width is 
much greater for vehicles with aerodynamic lift than for non- 
lifting vehicles (as Dr. Hilton illustrated graphically in his 
lecture). The guidance requirements on accuracy of velocity 
and flight path are therefore critical for successful re-entry. 

The AVCO drag brake is an interesting example of how 
controlled re-entry can be achieved from a close-satellite orbit 
without the expenditure of energy. First, by manipulation of 
the drag brake, the satellite descends to the region where a 
controlled re-entry is to be made. Thereafter, the drag is 
controlled according to a pre-set programme for about half 
an orbit in order to achieve a given velocity vector at a par- 
ticular point. 

Finally, the drag brake is fixed in the open position at 
the onset of serious heating and the vehicle passes through the 
heating and deceleration peaks and achieves its terminal 
velocity, landing at 50 ft./sec. at sea-level. Parachutes are not 
required for final recovery. 

Ideal or nominal drag variation with time can be estab- 
lished for the controlled drag phase of re-entry. A body- 
mounted accelerometer measures this drag and to the nominal 
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value desired. The control system can then sense whether the 
drag is correct, too high, or too low, and can produce signals 
which vary the drag-brake position by either pneumatic, 
hydraulic, or electrical means. An important factor is that the 
control system is capable of correcting the effect of ellipticity, 
altitude error at the start of the controlled phase, and errors 
in contemporary knowledge of density variations in the upper 
atmosphere. 

From the re-entry point (as shown in the diagram) to final 
touchdown, no further functions are required. The maximum 
temperature encountered by the structure of the capsule nose 
is less than 1,500 deg. F., assuming an emissivity of 0.85. 

The drag-brake surface, which can radiate from both the 
front and rear surfaces, never exceeds an equilibrium tempera- 
ture of 1,200 deg. F. At peak heating, reached at an altitude 
of 270,000 ft., the deceleration is about 4 g. After peak heating 
the deceleration continues to increase and reaches 8.2 g at 
233,000 ft. The time above 8 g. is approximately 20 sec., which 
is considered well. within the established limits of human 
endurance. 

A secondary feature of the design is that the large metallic 
drag surface presents an excellent target for radar tracking. 

Weight estimates have suggested that the AVCO drag brake 
would have a total weight in orbit of 1,527 Ib., which compares 
with about 2,200 Ib. for a capsule of the Mercury type. Light- 
ness and simplicity are the keynotes of the AVCO design. A 
retro-rocket system, on the other hand, requires a device to 
orient the vehicle, a retro-rocket with auto-stabilizer, a heat- 
shield, and a sequence of decelerating parachutes. The drag 
brake performs all these functions. 

So far, no contract has been placed for the AVCO project, 
but the designers estimate a prototype vehicle could be con- 
structed for launching by an Atlas missile within 18 months. 


Hypersonic Flight 


Boost-glide vehicles operating at hypersonic speed in the 
upper atmosphere have been a talking point with NACA and 
NASA engineers for some time. It has been suggested, for 
example, that the propellant consumption of a hypersonic boost 
glider can be less than that of a supersonic transport powered 
by turbojets over very great distances (e.g., half global). 

Historically, Singer and Bredt were among the first to realize 
the military importance of hypersonic vehicles('). Messrs. A. J. 
Eggers, Jnr.. H. J. Allen and S. E. Neice, on the other hand, 
produced a simple and interesting comparative analysis of the 
performance of ballistic missiles, skip-type vehicles, and glide- 
type vehicles. 

At the 10th LA.F. Congress, a paper by Mr. Angelo Miele 
“On the Flight Path of a Hypervelocity Glider boosted by 
Rockets,” considered the flight of a hypersonic vehicle operating 
along a so-called equilibrium trajectory, that is, a trajectory 
such that the weight is balanced by the lift plus the centrifugal 
force due to the vehicle’s motion parallel to the Earth’s curva- 
ture. 

By means of the indirect methods of the calculus of variations, 
Miele shows that the path which maximizes the range includes: 
(1) an initial sub-arc in which all the propellant mass is 
expended at the maximum burning rate of the boost engine, and 
(2) a final sub-arc in which the hypervelocity glider coasts at 
variable altitude and in such a way that, for each instantaneous 
velocity, the aerodynamic drag is a minimum. 

The resultant trajectory is endowed with an important pro- 
perty; it is the “extremal” path (i.e., a solution of the Euler 
equations) associated with the following problem: “ Given the 
initial mass and final mass, the initial velocity and the final 
velocity, find the angle of attack programme and the burning 
pam which maximize the range of a hypersonic boost 
glider.” 

Miele’s paper offers an analytical proof of the properties 
associated with the path studied by Eggers and his associates(?). 
Numerical analyses show that a range of 6,000 miles can be 
achieved if a multi-stage rocket accelerates the glider up to a 
cut-off velocity of 14,000 m.p.h. at an altitude of 40 miles. The 
corresponding flight time is 40 minutes. 

Clearly, before converting the present idealized flight paths 
into practical trajectories flown by actual vehicles, aerodynamic, 
structural and thermal problems must be solved. Nevertheless, 
Miele says, the idea of flying across the Atlantic in 40 minutes 
is so fascinating that an imaginative and concentrated attack 
on these problems is desirable and warranted. 


a) “ A rocket drive for long range bombers,” 
Dept.. Trans‘ation CGD-32. 1944 


Bureau of Acronautics, Navy 


@M“A comparat: ve analysis of the performance of long range hypervelocity 
vehicles." NACA T.N. 4046, Oct., 1957. 
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Mr. Miele is director of Astrodynamics and Flight Mechanics, 
Boeing Scientific Research Laboratories, Seattle, Washington, 
and his company’s researches are supported by the Army 
Ballistic Missile Agency, Huntsville, Alabama. It is therefore 
tempting to suggest that these boost-glider studies may be closely 
related to Boeing’s interest in the Dyna-Soar project and 
ABMA’S work with boosters. 

The propellant economics of the project mentioned at the 
beginning of this review may be brought a little closer into 
focus when it is known that at the Rocketdyne test facility at 
Santa Susana, liquid oxygen at 1 cent per gallon is actually 
cheaper than water. Fuel is, of course, a trifle more expensive 
(3 to 4 cents per gallon, untaxed). 

Rocketdyne said the reasons why higher-energy propellants 
were not being considered for the initial stages of the ARPA 
Saturn and NASA Nova space-booster projects were largely 
related to cost and reliabilty, a large fund of experience having 
been obtained with lox/RP-1 in the ballistic programme. 

A problem now receiving attention is how to improve 
economics by recovering the boosters. 


Space Conference Closes 


DDRESSING the closing session of the Commonwealth 

Spaceflight Symposium on August 29, Dr. L. R. Shepherd, 
chairman of the British Interplanetary Society, said that the 
success of the three-day conference had exceeded all expecta- 
tions. Over 200 representatives of science and industry had 
attended. From the large number of excellent papers, there 
could no longer be any doubt that Britain and the Common- 
wealth were ready and able to make their contributions to 
World astronautics. 

Earlier, Mr. E. Wall of the de Havilland Aircraft of Canada 
had complimented the British Interplanetary Society on the 
role it was playing in furthering the aims of space-research in 
the Commonwealth. Somehow, he said, we have got to obtain 
backing from the respective Governments to develop space- 
vehicles and facilities. Clearly, the initiative must come from 
the United Kingdom, 

Dr. White of Mullard, Ltd., stressed the need for a modest 
beginning. Black Knight had cost a mere £5 million to develop 
and the rocket had been successful in all firings to date. We 
could not afford the American approach, and he thought the 
B.1.S. was the only organization qualified to appraise the whole 
field and put up a realistic proposal for consideration by 
Commonwealth Governments. Mr. Maurice Brennan agreed 
that an economic approach was possible, but said he would not 
dwell on the disparity that existed between our present spending 
on space-research and the amount, for example, that the 
a 4 * spent on tobacco. 

Dr. W. F. Hilton drew attention to the way in which military 
aircraft development in America was being allowed to run 
down while work on space-flight was being run-up, to com- 
pensate. In this way, the skilled labour force was kept active 
in a highly stimulating and imaginative field closely allied to 
aeronautics. This had yet to happen in this country and he 
thought astronautical work would have to play a similar part 
over here if the excellent research and design teams we had 
built up, with such effort, were to remain intact. Mr. H. J. Higgs. 
W.R.E. representative (M.o.S., Australia), agreed that a space- 
programme would be important to the study of hypersonics 
in relation to aircraft research. 

In the United States, Mr. Higgs continued, a civilian organiza- 
tion, the National Aeronautics and Space Administration, had 
been brought into being. He would like to see a British 
Commonwealth Space Authority set up on broadly similar lines, 
drawing upon the resources of the various member countries 


[One aspect of such a body is discussed in the editorial.—Eb.] 


Mr. G. K. C. Pardoe of de Havilland Propellers said that as 
a result of the Commonwealth Symposium, we were now aware 
of the extent of relevant work and facilities existing in Britain 
and the Commonwealth. He thought the B.1.S. might extract 
a summary of the technical proceedings and make this generally 
available. 

Dr. Shepherd for the B.I.S. said that it was proposed to 
convene a second Commonwealth meeting, probably in 1961. 
Meanwhile a working party meeting of delegates would be 
held within the next few months to assess the outcome of the 
present symposium. 

The industry, he said, had done an excellent job by indicating 
what could be done with existing facilities, and from this begin- 
ning bigger things would undoubtedly grow. He was convinced 
that a snace-programme would develop from work on the Blue 
Streak LRBM. 

He agreed that a Commonwealth Space Authority should be 
considered, but the supvort and collaboration of industry would 
be needed to persuade the resnective Governments to participate 
and contribute the necessary funds.—k.w.G. 


4 ae : 7 a a ee, eae 
ae ex ee [le 

he 
4 x 4 ne ; 
cg a ; 
2g ae 

<a 
PAS: 
_ 
i. 

+ ann 

al i 

/ 

ys ie 
“s 
aes 
eae 
Bs 
be 
ee 

Ret 
E pal 

bee 2) 
ca 
i ee 
es 

ee | 
cae eis 

ee 
ee we 
a ; 
es ae 
yer a i 
oe 
one : 
be 
ae 2 
i oe 

‘ 

: g 
pe | 
| i alee ' 
re 
is ae 
Sonay ; 
oe i 
a ae 

+ ae 

wae o k 

ae 
ih 

ae oe 

‘ Ys :. 7 ; 
a 
og 
Pat ee 
A ay 
ag <0 
amir, 

. ot 

ae 
She 
ae ee 
gr em ~ 
wen ANE Sy i eet en, <p ie a Sa ae : ‘a teal: SEL es ean a 
Be 2 eS i | aM ; i" ess a > airs caine, 218 aan ec 


nd 


The 


(Rolls-Royce Avon jet engines) Ne 
Acknowledged to be 
the right airliner 

for profitable world-wide 


operations in the years ahead 


Every Continent feels the impact of 


Comet _Posenger oppeal, poychilly i. Ce ACh. kone ATEANTIC es 
op EIBST._JET SERVICE Li SROONSTORYO™ memes innate 
. SFIRST JET SERVICE ACROSS THE SOUTH ATLANTIC aes 
“FIRST JET SERVICE IN LATIN AMERICA ree 
OPPIRST JET SERVICE NORTH SOUTH AMERICAS ite 
FIRST JET AIRLINER ACROSS. DHE@RAREEC 


Sy 


FIRST JET AIRLINER AROUND THEW QELee 
, c FIRST JET AIRLINER x teas 


AWeldake A NS 


=, a i a | 
aa =. a en a Sa ae ae : ss pre : Mert 
: | : | | 
$ Ss, 
| 
i 
: 
| ee 
ee | i | 
J —_ 
a oe % " 
5 . i: 2 Z a , 
Fy . “a PB eae 
| Aha -€ ——— ee 
< é etl a SUS 2 > aig : 
; . ‘s ‘i ae bs To ; ae ae ae 3 
ae ; oe ca, a ee ei me ae J ms na F bt 
“ a ae sa ; gi 1 
et oe S = * — — : - 2 . 
a. olgsk Lice wee ee met’ a 
_ Se ae 
+ Mh —e a aaa a ‘ ‘ 2 1 ‘ , 
oe Semen aye (ane a asp nate liam iii aR. iii rit 
p- dah Soe Bee 
Some Comet Routes 
© > of 
Oa a ; J: 
: tte - SY n 
aie so Y t aa) 
“ ' ~ 
wee. m . 
a " a 
a ~ : 7 
: | : 
: > a f : a 
’ i # 3 : i 
; 2 | on smh, 4 , 
4 ss ? Fs. p 
Pe) EH <i ff 
i ~ PIRCR WET. 4 
Ff Sime RS ga a : .. 
Pee ee 


SEPTEMBER 11, 1959 


Fy COM ae 


ssessseeseces: 


sSsssessiess: 


THERE Et 


st 
$33 


SEBIEEE 
fe 


Murex Ground Power Units provide an immediate 
supply of electrical current to meet a very wide range 
of aircraft power demands. In addition to a very high 
peak current for engine starting, they will also provide 
a continuous current for pre-flight checks and the 
general servicing of aircraft electrical equipment. 
Applicable to all types of piston, turbo-jet and 
turbo-prop aircraft, these units are used by leading 
aircraft operators and manufacturers throughout the 
world. Please write for full details, 


S.B.A.C. Stand No. 255 7th - 13th Sept. 
Private Days 7th - 10th Public Days Iith - 13th 


EX GROUND POWER UN 


for the world’s aircraft 


Recently supplied to: 


British Overseas Airways 
Corporation 


British European Airways 
South African Airways 
Airwork Limited 


Australian National 
Airways 


Trans-Australia Airlines 
Butler Air Transport 
Aero-Holland 

Air India International 


Hong Kong Airways 
Turkish Airlines, Inc. 
Misrair S.A.E. Egypt 


Linea Aeropostal 
Venezuela 


Royal Pakistan Air Force 


Bermuda Aviation 
Services Ltd. 


French Navy 
Sudan Airways 
S.A.G. Aeroporto Torino 


Murex units for aircraft starting and servicing 


MUREX WELDING PROCESSES LTD. WALTHAM CROSS, HERTS 
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Made-to-Measure Feeder-Liner 


The Avro 748 is the latest attempt to make a DC-3 


replacement. 


The design philosophy, and some 


engineering details, are discussed here. 


ESS than nine months after Hawker Siddeley Aviation 

decided to go ahead with the private-venture development 
of an Avro-designed feeder-liner, the company concluded an 
agreement for the sale of this aircraft to the Indian Air Force 
and its production in India. Moreover, the project has aroused 
the keen interest of many local service airlines, to the extent, 
in the case of Skyways, Ltd., of a “ letter of intent ” to purchase 
three; and the British Government has signified token support 
in the form of a £750,000 order for three more. This progress, 
with an aeroplane which falls squarely into the economically 
difficult and highly competitive category of a DC-3 replacement, 
can only be described as spectacular. What, then, are the 
ingredients of Avro’s success? 

The most direct answer to this question might be to say that 
the Avro 748 is a low-cost aeroplane backed by the resources 
—and the good name—of one of the most powerful groups in 
the British aircraft industry today. To undertake a project of 
this kind does not appear, at first glance, “the easiest and 
cheapest way ” to re-enter the civil field with a private venture. 
Yet this is precisely what Avro set out to do. Close reasoning 

and talks with the airlines—led inexorably to the cheap, 40- 
seat, twin-Dart feeder-liner as the right answer, despite the 
strength of the competition. 

During 1957 (the Sandys White Paper on Defence was the 
catalyst) the Avro design team, under chief designer 
J. R. Ewans, made many design studies for various types of 
civil aircraft, of which feeder-liners in the general category of 
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Heron/Viking/DC-3 replacements seemed the most promising. 
The design features regarded as essential for a small feeder- 
line aeroplane were: a pressurized and air-conditioned fuselage; 
a cruising ceiling “* above the weather ”; a reduction in noise and 
vibration compared with current types; a higher cruising speed; 
more headroom in the cabin; and a modern standard of decor 
and seating. The first three of these features dictated the use 
of turboprop engines. 

By the middie of 1958, the first project bearing the 748 type 
number had been drawn, and was for an 18,000-lb., 20-seat 
aeroplane with two 1,000 s.h.p. turboprops on a 75-ft.-span 
wing. A _ high-wing version was considered but was soon 
dropped in view of the known preference for a low wing among 
most operators, and also to make it easier to provide an 
uninterrupted cabin. 

When this propesal was discussed with the airlines, in an 
extensive market survey conducted in Europe and South 
America a year or so ago, the company found that it was on 
the wrong track, especially so far as engines were concerned. 
There would, it was clear, be considerable difficulty in selling 
an aeroplane with engines by any manufacturer other than 
Rolls-Royce or Pratt & Whitney. To obtain the advantages of 
long overhaul periods and plenty of airline experience, the 
choice led naturally from here to the 1,600 s.h.p. Rolls-Royce 
Dart R.Da.6. 


Avro have attractively furnished this specimen 748 front fuse- 
lage for display purposes, with new seats by Aircraft Furnishing 
at 36-in. pitch. The passenger service panels at each seat row 
slide to any position, in slots which are also the distribution 
ducts for cabin air. 


uL ob uo 


Left, the earliest Avro 748 project was an 18,000 Ib. aeroplane 

with 1,000 h.p. turboprops. Above, the latest G.A. of the Avro 

748 showing revised tailplane position, nacelle shape and 
port-side freight door. 


This increase in power, which made the project considerably 
larger than at first proposed, was not altogether unacceptable, 
as it made it possible to consider a circular-section fuselage 
with four-abreast seating and an aisle wide enough for a cabin 
attendant—which many airlines said they wanted. The circular- 
section fuselage was best for low construction costs, and also 
lent weight to the arguments for a low wing. So, by the end 
of 1958, the Avro 748 had grown to its present size, and in 
this form the Hawker Siddeley Board authorized, in January 
of this year, the construction of four prototypes (two flying 
and two test specimens). The first metal was cut in February, 
at which time the target first-flight date was set for just one 
year later—in February, 1960. 

Once the size of the project had been finally decided, con- 
sideration was given to other aspects of the design. In order 
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to give customers the maximum flexibility, the fuselage has 
been designed as a shell, in which the whole interior above 
the cabin floor is free of equipment between the flight-deck 
bulkhead and the rear bulkhead, itself positioned as far aft 
as possible. The window pifch was set at 36 in. to provide 
windows for each seat row in the basic 40-seat arrangement. 

Airfield performance was recognized to be of prime import- 
ance, and the company set out to match the Type 748 to a 
balanced field length (SR422A) of 3,400 ft. in 1.S.A. at sea 
level. This requirement shows up in such features as the 
large-diameter propellers; the high-efficiency flaps, which are 
an interesting variation of the Fowler type; the closing of the 
undercarriage doors when the main legs are down; the powerful 
wheel brakes; and the large fin and rudder. The need to 
operate from airfields with poor surfaces dictated nosewheel 
steering; low-pressure tyres (40 p.s.i. nose and 59 p.s.i. main); 
a wide undercarriage track; and good ground clearance for 
the rear fuselage and the propellers. 

Propeller clearance, in turn, controlled the location of the 
engines on top of the wing—although this was also desirable 
te avoid cutting into the torsion box. Despite the larger 
diameter, a clearance of 2 ft. has been obtained, compared 
with 15 in. for the inboard engines on the Viscount. 

All the foregoing considerations controlled the size and shape 
of the Avro 748 within close limits—and explain, incidentally, 
its external similarity to certain other aircraft in the same 
category. The company is particularly emphatic in denying 
that the 748 owes anything to the Aviation Traders Accountant, 
for instance, which was designed for a similar job, but was 
structurally quite different. 


Structural Considerations 

For the Avro 748 to be a success, it had to have not only 
the right kind of performance but also the right kind of costs. 
The Avro company already has a reputation for its low pro- 
duction costs, and this is likely to be useful in achieving the 
£170,000 price tag on the 748—furnished, but less radio. To 
keep the first costs down, the company has taken several 
interesting steps. 

In the first place, the structure has been kept as simple and 
as light as possible and “ sophisticated ” solutions to structural 
problems have been avoided. The result is a structure which 
is largely made up of “ bits of bent tin,” with few large forgings 
or complicated assemblies. Then, in the choice of equipment, 
the designers have gone for items which are, wherever possible, 
already fully developed. The British Messier undercarriage 
is necessarily new, but the powerplant back to the firewall is 
Viscount 800, as is the Rotol gearbox; the propeller is F-27; 
the fuel, hydraulic and electric system components are almost 
entirely stock items; and the pressurization equipment, although 
new, is based on that for the Vanguard. 

Avro invited component manufacturers to share in the 
development programme by providing components free for the 
prototypes and quoting a fixed price for production deliveries— 
on a competitive basis. The accessory makers have thus had 
to make their own estimates of the chances of the aircraft's 
success, and amortize any equipment development costs over 
the estimated production quantity. 

The structural design of the Avro 748 follows fail-safe 
principles—making it one of the smallest aircraft yet designed 
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The cockpit in the specimen front fuselage is laid out for 

two-crew operation. The front cabin bulkhead is not struct- 

ural and can be cut away to provide space for a radio operator 
and/or navigator. 


to this concept. In order to provide a good fatigue life, zinc- 
bearing aluminium alloys have been avoided, and no magnesium 
is used in the structure. The fail-safe characteristics derive from 
a combination of duplicated load-path techniques, and the use 
of joints to limit the spread of cracks. For instance, the main 
wing spar webs are split into two, and the under-wing skin 
panels are in four spanwise sections. 

Aluminium alloys such as L65, L72, L73 and L77 are used 
for their slow cracking rate, and maximum attention has 
been given to accessibility of the structure so that cracks can 
be quickly detected when they do occur. The whole structure, 
in fact, can be inspected visually through appropriate access 
holes—and without requiring undue gymnastic feats by the 
inspector. This accessibility is an important factor for an aero- 
plane which may spend a large part of its life operating in 
remote areas with the minimum of maintenance. 

The structural simplicity already mentioned helps towards 
ease of inspection, and this was one of the principal reasons for 
rejecting metal bonding and spot-welding. Except for the top 
surface of the wing, all rivets are mushroom-headed, for 
reliability and to simplify repair schemes with the minimum 
of equipment. 

The emphasis which has been placed on accessibility for 
inspection purposes leads naturally to simple’servicing arrange- 
ments. With the exception of the overwing gravity refuelling 
point (if used) and the engine-oii and hydraulic fluid filling 
caps, no servicing points are more than 6 ft. above the ground, 
and 8-10 men can work on the airframe simultaneously. All 
major items of equipment are in bays under the cabin floor. 
where they can be reached through doors in the underside of 
the fuselage. 

Major joints in the structure have been avoided, to keep down 
weight and cost and reduce the incidence of fatigue and main- 
tenance effort. The key component in the 748 structure is the 
centre-section, which comprises the portion of the fuselage 
between the wing spars and incorporates the wing centre-section 
as an integral piece of structure. This centre-section goes into 
the main fuselage jig, and the front and rear fuselage are 
built on to it. Fuselage frames are simple channel sections, 
with the stringers running outside the frames and attached by 
finger plates. 

Fuselage skin is 21g. The stress level due to pressurization 
is 9,000 p.s.i.. which is inside the recommended limit to avoid 
crack propagation. The lower surface of the wing is continuous 
across the underside of the fuselage, giving an uninterrupted 
tension skin and keeping the spars below the cabin floor level. 

The two wing torsion boxes are each built in one piece from 
root to tip, the structure comprising web and boom spars, 
built-up ribs and Z-section stringers external to the ribs. The 
skin is 14g over the area of the fuel tanks and 18g outboard, 
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with the bottom, tension, skin in four spanwise panels, as already 
noted. One integral tank is provided in each wing, outboard of 
the engine position, with a capacity of 550 Imp. gallons. 

All control surfaces are fully manual with a set-back hinge 
type of baiance. The three-position, 30°% chord flaps are in 
one piece on each wing, from aileron to root, and are basically 
of the Fowler type, moving round a conical path. The rear 
35% of the flap chord is made up of a four-piece tab each side, 
which is designed to provide maximum drag without destroying 
lift in the landing configuration. For take-off, the flaps are at 
224° (75% of maximum travel), which is the optimum for lift 
with minimum drag. On the approach, a little more flap is 
used, and when the landing position is selected, the flaps move 
back to their full deflection of 30° and the tab then hinges 
down to an angle of about 50° to the flap. The elevator trim 
circuit incorporates automatic compensation for the nose-up 
pitch when the flap tab goes down. 

Development Programme 

As already noted, Avro are building four prototypes of the 
748, of which the first should fly next February. The second 
is the static test specimen, the fuselage of which will undergo 
preliminary pressurization tests in an Armstrong Whitworth rig 
in December. The entire specimen will go into the Avro test 


The three flap 
positions are shown 
here. The tab comes 
down automatically 
S with full flap to 
increase drag with- 
out destroying lift. 
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U 
rig at Woodford by the end of February, 1960. The third 
airframe is expected to fly in August, 1960, and the fourth, 
for fatigue testing, will go into a water tank at Avro’s main 
Chadderton factory in June. 


A fatigue test cycle has been prepared for the water test, 
to represent take-off, climb and pressurization, gust loading, 
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Dart 514 Dart 529 
(R.Da.6) (R.Da.7) 
Take-off distance to 35 ft. at max. take-off 
weight (33,000 Ib.), |.S.A. S.L. conditions 2,520 fe. 2,160 ft. 
Take-off balanced field length at max. take-off 
weight (33,000 Ib.), S.A. S.L. conditions 3,500 fc. 2,880 fc. 


Rate of climb at sea level (1.S.A.) at maximum 
recommended power at max. take-off weight | 1,250 ft./min. | 1,840 ft./min. 
Service ceiling (100 ft./min) at max. recom- 
mended power (weight 33,000 Ib.) 30,000 fc. 31,000 fr. 
Cruising speed at maximum recommended 
power at mean weight of 31,000 Ib 


at 20,000 ft ' 230 knots 263 knots 

at 25,000 ft ; 228 knots 258 knots 
Stage lengths with S.B.A.C. allowances 

for maximum payload (9,666 Ib.) 190 n.m. 170 a.m. 

for 40 passengers with baggage 400 n.m. 390 n.m. 


Payload for 1,000 n.m. stage length 5,355 Ib. 5,350 Ib. 
Landing distance from 50 ft. at 33,000 Ib. 2,310 fc. 2,310 ft. 


It is not yet known how many 748s will be built in England 
for the Indian Air Force—which will, in any case, have a 
slightly heavier version with stronger floor and freight door. 
The Indian Minister of Defence recently explained that the 
agreement called for payment of a licence fee in eight annual 
instalments, beginning after the aircraft was certificated and 
approved by the Air Force. No royalty will be paid on the 
first 100 aircraft built in India (at Kanpur). 

The measures teken by Avro to keep down the cost of 
the 748 have already been described. There is no doubt that 
the aircraft is the cheapest of its kind on the market and the 
low first cost naturally influences the operating costs. The 
direct costs not only compare favourably with those of com- 
peting new aircraft, but also with typical short-haul feeder- 
liners already in service, even when fully depreciated. 

A study has already been made of the effect of fitting the 
more powerful Dart 529 (R.Da.7) engines. This can be done 
for a weight penalty of some 400 Ib., including the higher 
weight of the engines and the stronger engine-support structure, 
and serves to improve the field performance and cruising speed 
without penalizing the direct operating costs. 

To support the 748, the company has already set up a sales 
engineering department, and is also forming a new spares 
organization and a separate field service. Stocks of spares will 
be built up at regional points and, if sales develop on the 
American continent, Avro Aircraft in Canada may be made 
a source of spares as well as a supply point, For a company 
which has not been closely associated with the civil airline 
market for a number of years, the Avro approach to the design, 
production and sale of the 748 is impressive and should 
inspire the confidence of the quite considerable number of 
airlines which have shown real interest and for which detailed 
route analyses have already been prepared. The Avro 748 is the 
kind of aeroplane which should have a useful life of 15-20 years 
ahead of it and the reception which it has received so far is 
most promising.—F.G.S. 


depressurization, flaps-down and landing. 
After this cycle has been repeated up to 
an equivalent of 60,000 flying hours, 
testing will continue to determine the rate 
of crack propagation in order to estab- 
lish inspection periods, and, finally, fail- 
safe tests will be made by applying static 
loads on deliberate cracks. A_ small 
fuselage section with representative door 
and window cut-out details has already 
been tested in a water tank for 22,000 296 sq. ft. 


Dimensions 


Both flying prototypes will be test- Accommnedation 
instrumented, but will be otherwise repre- 
sentative of production aircraft, and the 
second will be furnished. A start has Powerplants 


now been made on two more sets of jigs, 


for the production of an initial batch of 14.500 bpm. steerable nose-wheel retrecting forwards 
10 748s, the first to fly in November, Roto! c.s., ff. four-bladed propellers, 12 ft into fuselage. Hydraulic brakes. 
1960. Two production aircraft will join diameter Flaps: Fowler type in one piece each side, with 


the prototypes in a 1,000-hr. test and certi- 
fication programme, including tropical 
trials, which is due to be completed 
by March, 1961. It is likely that Sky- 
ways crews will participate in_ this 
programme at an early stage, and the 
company is already working closely with Design Criteria 
Avro. Design limits: 

The build-up of production beyond the 
first batch of 10 depends on the order 
situation, but up to 20 could be delivered 
during 1961. In a _ typical Hawker 
Siddeley Group arrangement, Armstrong ote 
Whitworth are designing the entire tail 
unit, while Gloster Ajrcraft are 


Performance 


Span: 95 ft. O in. 
Overall length: 67 ft. 0 in. 
Overall height: 24 ft. 10; in. 
Gross wing area: 795 sq. ft. 
Sweepback: Nil 
Internal cabin dimensions: gal.): 1,630 naut. mi. with 4,420 Ib. 
Length (ex. flight deck): 46 ft. 6 in 
Max. width: 97.2 in (mean) 
Max. height: 76.6 in. 
Max. usable floor area (ex. flight deck): 


. 2 of § : Max. usable volume (ex. flight deck) 
cycles at 54 p.s.i. pag 


Normal tourist: 36 (4 abreast) 
Max. coach: 44 (4 abreast) 
Volume of freight and baggage holds: Ni! 


Two Rolls-Royce Dart 514 (R.Da.6). 
Take-off power each (1.S.A., s.|.): 1,740 at 


—— and Loadings 
asic operational: 19,444 Ib. 
Total fuel: 8,910 Ib 
Mfrs. max. payload: 10,000 Ib 
Max. take-off: 33,000 Ib 
Max. landing: 33,000 Ib 
Max. zero fuel: 29,110 Ib. 
Wing loading (max. t-o.wt.): 41.5 Ib./sq. ft 
Power loading (max. t-o.wt.): 9.5 Ib./e.h.p 


270 k. E.A.S. ‘Wan 300 k 


Cont. cruising speed (1.S.A.): 230 knots (at two engine-driven generators, plus two 
20,000 ft. and 31,000 Ib.); consumption: 
0.675 Ib./s.h.p./hr 

Approach speed (at max. landing wt.): 91.9 


Landing distance from 50 ft. (unfactored, 
max. landing wt.): 2,310 ft. 


Balanced field lengths (at max. t-o.wt.):— 
Ac S.A. at sea level: 3,500 fr 
Ac LS.A. +15°C at y level: a 750 fe. 
At 1.S.A. at 5,000 fc.: 50 ft. 

Range (take-off to tending still air no 
reserves, 1.S.A., max. fuel (1,100 imp. 


payload at 230 knots (mean) at 20,000 fr. 


Range (take-off to landing) stili air, no 
reserves, |.S.A., with max. payload: 580 

naut. mi 
Structure: Two-spar wing in one piece each 
side, attaching to integral wing/fuselage centre 
section integral fuel tanks outboard of 
engines. Circular section fuselage. Principal 
materials, L.65, L.72, L.73 and L. iy aluminium 

alloys 

Undercarriage: Twin-wheel main units 
retracting forwards into nacelles. Twin-wheel 


additional trailing edge tab to increase drag 
in landing configuration. Electrically operated. 
Fiying Controls: Ali manual, with set-back 
hinges, and horn-balanced rudder. Gear tab 
on each aileron and trim tab on one. Gear 
trim tabs on both elevators. Separate spring 
and trim tabs on rudder. 
Systems: 2,500 p.s.i. hydraulic system powered 
by two engine-driven pumps for u/c, brakes, 
2225 k. AS. Vne= nose-wheel steering and optional propeller 
AS. brakes (plus manual emergency pump for 
u/c). Primary 28 v. DC electric system from 
alternators for 115 v. AC and a third alterna- 
tor for 200 v. AC for engine and propelier 
de-icing. Cabin pressurization at 4.2 p.s.i. by 
engine-driven blowers. De-icing of wing and 
tail unit by chordwise rubber boots energized 
by compressor bled air. 


responsible for the ground equipment. 
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F the Royal Air Force had decided to adopt the Hawker 

P.1121, this dual-réle Mach-2.5 interceptor and strike aircraft 
might well have been in service by 1960 or 1961. Designed by 
Hawker Aircraft as a private venture, a prototype of this potent 
aircraft was nearly completed but its development was ended 
when it became clear that no production orders were likely to 
be received. 

Britain will not have a supersonic strike aircraft whose per- 
formance compares with the P.1121's until 1964 when the TSR-2 
“ Canberra replacement” is due to enter service; this is rather 
unfortunate, as several other countries have Mach-2 strike 
aircraft either in service or close to it. These include the U.S. 
Republic F-105 Thunderchief, the French Mirage 3 and the 
Swedish Saab Draken. Until the TSR-2 comes into service 
the R.A.F. will rely on Canberras and Hunters for the tactical 
strike réle, with Valiants being used by night. 

The history of the P.1121 goes back to March, 1954, when 
the Air Staff issued Operational Requirement 329 for an 
advanced Mach-2 fighter armed with guided weapons for the 
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Mach-2.5 Str 


wing two-seat fighter of 35,000 Ib. all-up weight powered by a 
de Havilland Gyron with reheat. 

The design of this aircraft was developed during 1954 and, 
after receipt of the official specification early in 1955, a formal 
tender was submitted to the Ministry of Supply in October, 1955. 
By this time a great deal of design work on the structure had 
been completed and wind-tunnel models were under way. 

At about this time the development of surface-to-air missiles 
was leading to doubts about the future value of specialist inter- 
ceptors and, in fact, of the manned military aircraft itself. These 


defence of the British Isles. 
in April, 1954, to this requirement. 


The Hawker P.1103 was evolved 
It was an all-swept mid- 


MARTIN~- BAKER 
EJECTOR SEAT 


VARIABLE WEDGE INTAKE WITH 
SUCTION RELIEF AND SPILL VALVES 


views culminated in an uncompromising form in the famous 
1957 White Paper on Defence. 


As a result of the growth of 


AIR INTAKE FOR ENGINE. 
AND JET-PIPE COOLING 


DE HAVILLAND GYRON ENGINE 


NYLON LIGHTWEIGHT 
BAG TANKS 


17. Evaporator. 52. Refuelling connection in main undercarriage 
18. Cold-air unit. bay. 
19. Hood-lock release jack. 53. Rear upper main undercarriage door. 
20. Air-conditioning water tank. 54. Three hydraulic flap jacks (air blown for 
21. Hood-raising jack. emergency operation). 
22. Pre-cooler. 55. Flap. 
23. Inter-cooler. 56. Low pressure venting, and fuel delivery pipes 
24. Emergency ram-air turbine outlet. for outer drop-tank pylon. 
25. Front-to-centre fuselage joint. 57. Aijleron hydraulic control unit. 
26. Boundary-layer bleed. 58. Six hydraulic aileron jacks (three for each 
27. Variable-wedge intake operating jacks. system). 
28. Suction-relief doors. 59. Aileron. 
29. Retractable rocket pack. 60. Engine rear mounting. 
30. Boundary-layer bieed outlets. 61. Control rods and vent pipes in dorsal spine. 
31. Rudder and elevator control rods along dorsal 62. Zone 3 engine bay, and ict pipe cooling-air 
spine. intakes. 
Fuel tank layout showing order used. 32. Inter-cooler outlet. 63. Rear air brakes. 
33. Aijleron-control push rod. 64. Air brake operating jacks. 
34. Aijleron-control feel unit 65. Auxiliary air intake for rear fuselage cooling. 
Ke 35. Air-intake spill ducts. 66. Fuselage-to-fin front-spar joint. 
y 36. Ventral air brake. 67. Rudder valve unit. 
1. Radar cquipment. 37. Engine electric starter motor. 68. Rudder trim and feel unit. 
2. Oxygen bottles. 38. First wing-fuselage joint. 69. Rudder contro! unit. 
3. Front pressure bulkhead. 39. Second wing-fuselage joint. 70. Fuselage-to-fin rear-spar joint. 
4. Radio equipment. 40. Third wing-fuseclage joint. 71. Rudder. 
5. Rudder pedals. 41. Fourth wing-fuselage joint. 72. Two rudder hydraulic jacks (one for each 
6. Windscreen warm-air pipe. 42. Zone 1 engine-bay cooling-air intake. system). 
7. Weapon sight. 43. Fuselage fuel-tank vent pipe along dorsal spine. 73. Jet pipe mounting. 
8. Three-piece toughened-glass windscreen. 44 =Front engine mounting. 74. Tailplane operating jacks (port and starboard) 
9. Control column. 45. Fuel accumulators. 75. Tailplane coupling tube. 
10, Three-picce toughened glass hinged hood. 46. Zone 2 engine-bay cooling-air intake. 76. Tailplane hydraulic contro! unit. 
It. Hood jettison spring box. 47. Wing fuel transfer valve. 77. Reheat pump. 
12. Throttle slide 48. Wing tank refuelling valve. 7 Tailplane control feel unit. 
13. Ram-air turbine (emergency clectrics). 49. Low pressure venting, and fuel delivery pipes 79. Tailplane-coupling tube bolted to forged steel 
14. Water extractor. for inner drop-tank pylon. billet. 
1S. Ram-air wrbine intake operating jack. 50. Wing drop tank (four can be carried). 80. Rear fuselage cooling-air outlet. 
16. Ram air-turbine (emergency hydraulics). Si. Main undercarriage operating jack. 81. Tail parachute stowage. 
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e Fighter Analysed 


lwker P.1121 


S 
* 


FUSELAGE BREAK FOR 
ENGINE REMOVAL 


FOUR SPAR WING WITH 
O33 IN. SKINS 


this philosophy, official support for the P.1103 came to an end 
in mid-1956 and the aircraft of this specification never 

‘ materialized. 

However, at this time the first whispers of the “ Canberra 
replacement ” O.R. were prevalent. Hawkers decided to redesign 
the P.1103 to meet the anticipated Service requirements and in 
May, 1956, the basic configuration of the P.1121 was settled. It 
retained the centre fuselage, engine installation, main under- 
carriage and much of the basic wing of the P.1103, but featured 
a new single-seat front fuselage and a new tail unit. 

The P.1121 was envisaged as an air superiority and strike 
aircraft with applications to both high-altitude defence and to 
low-altitude strike duties. The aircraft was expected to comple- 
ment the fully automatic missile systems of air defence being 
introduced by developed countries, and was intended to play a 
major réle in limited wars where fully autematic weapon 
systems were neither practical nor justified. The design 
philosophy was to achieve the maximum performance and 
operational flexibility using conventional design and construc- 
tion techniques within a time scale which envisaged the aircraft 
entering service in 1960-61. 


Hawkers were confident that the R.A.F. would need such an 
| aircraft and, although developed entirely as a private venture, 
the Service showed a definite interest in it. 


During 1957 O.R.339, the requirement to which the TSR-2 
| will be built, became available. This called for a larger radius 
of action than the P.1121 and more sophisticated navigational 

equipment which necessitated a second crew member. As a result 


ne D.H. 27,000 Ib. st. Gyron (with reheat) KS M7 
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Variable-wedge 
intake. 


wri overs 


phen 


of this, design emphasis on the P.1121 was inclined more to the 
ground attack and tactical strike :Sle and a two-seat version 
was evolved carrying more equipment and having greater range. 

This came closer to O.R.339 requirements but retained much of 
the P.1121’s original dual-purpose réle. It was felt at the time 
in some quarters that the full O.R.339 aircraft would be too 
expensive for this country to build and operate in view of its 
specialist réle, and Hawkers were encouraged to continue in 
these P.1121 developments. 

Despite this Service interest no orders for the P.112] were 
forthcoming, and in September, 1957, the Hawker Siddeley 
Group decided that work on the aircraft could be continued orly 


ag - alm : 
ae a ‘ Rae: 
: 3 ee 
: <2 
3 a oy n ee 
5 Le Px\N 2A ee 
= LEG fo ss) Bs 
KGS 4 aS 
by) ISN Z ee 
TALE a Ye] / FA a 
d SP / . 
2 4AGs eK F Va Vas f Pp y : : 
wy ? Uy Sd) ] | 
a ee = JF“ € GRY S = A>, /. /, * LES rm : | a: 
-" 1 A ce Be is Vin. S95 — Be 
oi } 4 \ | L— <\ SS i eT SS _ 13 ‘ : 
6 =N 63\ = ZA SVq Co Tf Fe Suet \\ 
os ——7 f= F <eNonS? ———— FOS S ene me | ys 
: | => = A f ae ie Se, sh \ x Sane DS SAET \") ~~ 3 * > is 
| ZX OP GRIN Wk \ Le \oyf “ 
= j ———— ZEEE si ye <a ew w) A= * \ eer val i sary | ms 
Ow \ = a Ez, ; ar SQ LS Ea \ Q\ \s a i] er int ae - : 
| | t AN 61 BEE as Ses Cae \q s\ enilees Ses 
| Se Se S50 Tas i We f fs\ ee pee a ; 
<eS. 42,, oot ATA YNean@a\\ OS, Mt 2 ROE PS: VT i ae << 
i - < > \ a y To 1 m ip =  ) 7 fi I) fo. a a se : 
‘ <p WwW 45 x \ A \\ ib po =\4\ 1 ih = i} yh ° S - ae s+ til 4 o> is : —= — , 
Bae \ \ ea cal 88a!” Ss emer 
; % ‘ NA Il) WY i sea et ol ai fe - he \ a 
las A AP \ y \\ is ie ay Sh b ‘] ee MILLED TAILPLANE SKINS 
; sy aN \\A\ x \ \\ \\ \ si) u man - | g } a ee rif aes j ipih eS : 
aaa, “Soe 
~\\\\\ Wi he rn . 
a | WA  f my 3 TITANIUM REAR FUSELAGE : 
eae ne hed: ——< TD a ve >, ES — ; 
SPR ORL | RS . 
B Aer RN 6 eS : 
PPPS EES SE es 
ZY "S$ Po a ig id 
mn tip pe 49 : 2 — RBS BS See > beg 
hay 4~ ~ < OS Se > = 
SSE So SSS BSS Se => 
: c J YL . Li Bs ; Ore < B S22 59 = : 
y, Y ZZ . a. Lh IP J ei SESSES 4S . = _ 
ey A RS oi ee 
\ E & <I BE SS DN na I Epo Ei KG =>. i 
ee = a: =" eee By Elo , 
<a RED LL) = mle oP ae sed 
< ep? Hl ae Cw) = “AEROPLABE re 
|) ie — a Z ppt wl — = AOWAUTICS = 
: Hill es ae 
ae Ae 
Aljl Jule emt i 
= BOUNDARY LAYER se és ¢ 
zi * ee : 
‘ Za | 
: | a % 
LB ee 
4 of a 
E SUCTION GGLiEF ‘ of 
._ ‘ 
| z 
E ay z : a beat ‘i Be 7 . me 3 aaa —— Sef oe se eae } = ee =a 3 ae a 2 Py : oe a 


THE AEROPLANE 182 
and ASTRONAUTICS 


at a much reduced rate compared with that employed hitherto. 
At this time the first prototype P.1121 was almost complete struc- 
turally except for the rear Reshees and tail unit. 

During 1958 work on this airframe was continued at very low 
priority until last December when it was decided to end the 
project completely. Up to this time more than £1 million had 
been spent on the project by Hawkers and at least an equal 
amount had been spent by the various ancillary equipment com- 
panies who had pledged their support to this private-venture 


aircraft. 
P.1121 in Detail 


Features of the design were a single engine, a swept wing with 
full ground-attack strength factors, a large internal fuel capa- 
city and provision for a wide range of weapons to be carried 
externally on underwing pylons. 

Hawkers studied a range of powerplants for the P.1121 
including the de Havilland Gyron, the Bristol Olympus and the 
Rolls-Royce Conway, all with reheat. The prototype was to 
have had a Gyron engine; this gave the best performance for 
supersonic interception at high altitude, but was not ideal for 
the strike réle. The Conway was the best engine for the low- 
level strike version because of its low fuel consumption, while 
the Olympus was the best compromise for a combined strike 
and interception aircraft. 

The prototype P.1121 carried only the pilot and its opera- 
tional equipment was to include a LABS system and Doppler 
navigator for the delivery of high-explosive and nuclear bombs 
in the low-level strike réle, combined with al search radar 
and 30-mm. cannon, unguided rockets and Firestreak AAMs 
when used as an interceptor. Interchangeable armament and 
equipment packs would allow the aircraft to operate in either 
role. 

The two-seat strike version would have had ground-mapping 
radar as well as Doppler to ensure accurate navigation. Side- 
ways-viewing radar was to have been mounted in underwing 
pods and forward-looking radar, developed from existing al 
radar, would have helped the pilot to avoid defended areas 
and, on the approach to a target, to detect the landmarks on 
which a LABS attack would be based. This equipment allowed 
the aircraft to be used for all-weather reconnaissance, with 
cameras installed in addition to the mapping-radar equipment. 

A further development of this P.1121 version was studied 
in which the undercarriage would have retracted into wing 
nacelles, allowing a centrally mounted fuel or bomb nacelle 
to be carried. This would have increased the total fuel capacity 
to 3,000 gal. This pod could also have been used to carry 
electronic counter-measure equipment. 

Another version of the P.1121 was examined in detail; it 
had a more powerful engine and an all-steel wing. This air- 
craft could have operated as a high-altitude interceptor at 
speeds up to and above Mach 3. 


Design Features. 

Design requirements for a high-altitude interceptor and a 
low-level strike aircraft may appear incompatible on first sight. 
In fact, Hawker studies show that no significant penalties were 
involved in designing the aircraft for the dual réle. 

The structure needed to withstand 7g loads for manceuvring at 
altitude at Mach 2.5; if designed to take 7g at the high temper- 
ature of Mach-2.5 flight, it would perforce be strong enough 
to withstand at least 8g for ground attacks at transonic speeds. 
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STRIKE VERSION.—This two-seat development of the P.1121 
was designed primarily as a supersonic strike and reconnaissance 
aircraft. it was Olympus-engined and had increased tankage. 


In addition, in climbs to interception altitude it was desirable 
for the aircraft to reach Mach 2.5 at about 36,000 ft. using 
the optimum energy height climb technique which implied 
a design speed of about 800 kt. E.A:S. 

Thus, designing a structure for Mach 2.5 at high altitude 
is compatible with transonic operation at low level. The air- 
frame of the P.1121 was designed for ground attack at speeds 
up to 850 kt. E.A.S. and Mach 1.3 at sea level and speeds up 
to Mach 2.5 for the high-altitude air superiority réle. 

Its airframe was protected against fatigue by the Hawker 
practice of designing with high reserve factors over the 
nominal design normal accelerations. This makes for rapid 

(Continued on page 183) 


MOCK-UP.—This full-scale 
mock-up of the P.1121 was 
built at the Hawker King- 
ston works. 
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ROLLS-ROYCE 


AVON TURBO JETS 


POWER THE 


ENGLISH ELECTRIC 
LIGHTNING 


Avon engines are in production for subsonic 

and supersonic aircraft and are being de- 

veloped to deliver higher powers with and 

without re-heat. These new engines will 

incorporate the accumulated experience of oe 
over 2,500,000 hours of Avon operation with 4 
the armed forces of 12 countries. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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VANDERVELL bushings are 
fitted as original equipment to all 
the engines that power the rotors | 

of British made Helicopters t 


ALVIS LEONIDES and 
LEONIDES MAJOR engines and 
DE HAVILLAND GYPSY MAJOR 215 engine 


REGD. TRADE MARK 


VANDERVELL| 


The largest producers of 


VANDERVELL PRODUCTS LTD - WESTERN AVENUE - ACTON - LONDON W3 
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FAIREY ROTODYNE “> 


WESTLAND WHIRLWIND 


BRISTOL 171 SYCAMORE 


SAUNDERS-ROE SKEETER 


WESTLAND WIDGEON 


BRISTOL 173 


FAIREY JET-GYRODYNE 


bearings and bushes in Europe 


VANDERVELL PRODUCTS (CANADA) LTD - TORONTO - CANADA Smee's V.138 
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The NA.39 ee. 
cross-sectioned 
in accordance 
with area rule 


STRATOSPHERE 


Area rule minimises drag because it allows 
the airflow gradually to contract and expand 


over the total cross-section of the aircraft. SHIELDED BY 
CUIDED MISSILES 


This has special virtues for high-speed, low- ano sweet 
level flying because it ensures good control gen 
response and a smoother ride for the crew. 


* “ In the low-level strike 
role, the NA.39 is ahead of 
any other aircraft in 
the world.”’ 


— VULNERABLE GaP 
Ministry of Defence. 1m DEFENCES GROUND 


bliacKkhurl) BLACKBURN AIRCRAFT LIMITED, BROUGH, YORKSHIRE 
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(Continued from page 182) 


and easy development to increased all-up weights during the 
life of an aircraft. 

Hunter experience has shown that generous reserve factors 
can be achieved at only a small cost in weight; this is amply 
repaid by reliability and long life of the structure in opera- 
tional service. The Hunter, for example, has an ultimate 
strength of 14g at combat weight. 

The P.1121 was constructed mainly of light alloy, with high- 
tensile steel and titanium where local stressing conditions justi- 
fied their use. Hawkers considered that this approach gave 
the most economical structure for an aircraft which would be 
used both for ground attack and for short-period penetration 
to high Mach numbers in the stratosphere. 

In general, the airframe was built on conventional lines with 
closely spaced frames, or ribs, and stringers supporting heavy- 
gauge light-alloy skins, Steel was used for highly stressed 
parts and in places where there were large local loads. 

The wing had four main spars with heavy steel booms. 
Pin-joint fittings attached the spars to the four heavy frames 
around which the centre fuselage was built. There was pro- 
vision for two external weapon or drop-tank pylons on each 
wing. The ailerons and flaps had light-alloy skins bonded to 
a light-alloy honeycomb core. 

The fin was a two-spar structure with light-alloy skin and 
ribs, and the rudder had the same metal-honeycomb construc- 
tion as the ailerons. The slab tailplane had upper and lower 
surfaces machined from liight-alloy billets. The port and star- 
board halves of the tailplane were connected across the 
fuselage by a 7-in.-diameter steel tube which was joined to 
the machined skins on each side of the fuselage by large 
forged-steel fittings. 


Aerodynamic Features 


A thin moderately swept wing of low aspect ratio was chosen 
for the P.1121. It had a 36° sweep on the 4 chord line and 
tapered in thickness from 5.1% at the root to 3.8% at the tip. 
A sawtooth leading-edge was to be fitted on production air- 
craft to eliminate slight pitch-up, but was not proposed for 
initial prototype flying. It was also intended to install high- 
lift devices such as a drooped leading-edge or blown flaps 
following test-flying experience with the prototypes. 

Conventional ailerons were chosen rather than inboard ones, 
as they allowed normal flaps to be fitted and the wing structure 
was stiff enough to prevent aileron reversal. The wing had 
2° of anhedral to offset the dihedral effect of its sweep. 

The fuselage was Area-ruled for Mach 1.4; the most notice- 
able effect of this was a bulge in the rear fuselage. Weapons 
were to be carried externally, as studies showed that this was 
more economical than having a larger-diameter fuselage with 
an internal weapon bay. 

The all-moving dihedral tail was set as low as ground clear- 
ance allowed. The rear airbrake position, on the fuselage 
side ahead of the tail unit, was chosen so that the airbrakes 
would have little effect on the flow over the tail. The airbrake 


under the fuselage was just behind the wing leading-edge. 


PROTOTYPE CONSTRUCTION.—The fuselage of the P.1121 
fitted closely around its Gyron engine. This is the view 
looking forward up the centre fuselage of the first prototype. 


Inertia coupling in rolling manceuvres was studied and, 
despite the large fin area, it was thought that continuous roiling 
with full aileron might have had to be restricted. If flight 
tests had shown the need for greater weathercock stability, it 
was proposed to fit an underfin which would fold to give 
adequate ground clearance during take-off and landing. 

Intake 

A two-dimensional ramp-compression intake was chosen for 
the P.1121 as it was considered that this would prove highly 
efficient and stable for supersonic flight. Flow into this 
underslung intake was to be divided by a vertical wedge whose 
apex angle was to be varied by an automatic control system. 

Shockwave-position sensors were to be used to control the 
wedge angle and the opening of spillage valves. The position 
of the oblique shockwave was to be sensed so that the variable- 
angle intake wedge maintained this shock just ahead of the 
intake lips—this is necessary for high pressure recovery and 
low spillage drag. A second system was to sense the position 
of the normal shockwave and regulate the amount of after- 
spillage to avoid shock patterns at the intake entry which are 
known to produce intake buzz. 

To eliminate shock-induced separation on the centre wedge, 


FUSELAGE STRUCTURE. 

—The basic structure of the 

front and centre fuselage 

for the first P.1121 proto- 

type was completed in late 
1957. 
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boundary-layer bleeds were to be provided on each face of 
the wedge just behind the entry to the intake. Large suction- 
relief doors were built into the intake sides to reduce the 
adverse effect of the sharp intake lips during take-off and at 
low flight speeds. 


Systems and Services 

Internal fuel capacity of the P.1121 was 1,500 gal. and up to 
600 gal. in addition could be carried in underwing drop tanks. 
A diagram on page 180 shows the position of the P.1121's fuel 
tanks. 

Duplicated power controls were installed; hydraulic power 
was supplied by two independent systems with a ram-air 
turbine as an emergency power source. Autopilot and auto- 
stabiliser were integrated with the main control system and 
the autopilot could be interconnected with the airborne-inter- 
ception radar, 11S or navigation system, thus making the 
P.1121 a fully-automatic weapon system. 

The aircraft had three independent 4,000-p.s.i. hydraulic 
systems. The general-services system supplied power for under- 
carriage, flap and airbrake operation and the other two systems 
supplied power only to the flying-control jacks. 

The electrical system was basically ac, with power provided 
by two engine-driven 20 kVA alternators working at 200-volt, 
3-phase, 400 c/s. The main ac system gave power for the flying- 
control feel and trim systems, radar and weapons, radio and 
navigation, air-intake controls and other smaller systems. 
Emergency power was given by a small ram-air turbo- 
alternator. 

As indicated earlier, the initial performance of the P.1121 
would have been impressive and design studies had been made 
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IN THE OFFICE.—The latest flight- 
instrument presentation was to have 
been installed in the P.1121, as this 
mock-up photograph shows. Note the 
radar scope on the right above the 
instrument panel. 


TUNNEL MCODEL.—Low-speed wind- 
tunnel tests were made with this }-scale 
model of the P.1121. 


for a range of more advanced variants before the aircraft's 
development was cancelled. The aircraft clearly had a con- 
siderable stretch potential, and might well have rivalled the 
Spitfire and Hunter in the range and versatility of its variants. 
But, despite Hawker Aircraft’s enterprise and faith in the air- 
craft, this was not to be. Many more than those at Kingston 
must feel that it was a pity, if not a mistake, that this advanced 
aircraft received no official backing.—1J.R.c. 


Technical Data 
Gyron-engined P.1121 , 
DimENsIons.—Span, 37 ft.; overall length, 66 ft. 6 in.; overall 
height, 15 ft. 4 in. (standing attitude); wing area, 474 sq. ft 
WeiGcuTs.—Structure, 14,905 Ib.; normal all-up, 43,255 Ib.; 


overload all-up, 48,150 Ib. 


PERFORMANCE.—Maximum speed at 50,000 ft., Mach 2.5 (design 
limit); ceiling at thrust limit, 64,000 ft.; combat radius for inter- 
ception at Mach 2.5, 230 n.m.; combat radius for high/low-level 
strike sorties, 440 n.m.; ferry ranges, 1,740 n.m. 


Developed Two-seat Strike Version (Olympus-engined) 
Dimensions.—Span, 39 ft.; overall length, 70 ft.; overall height, 
15 ft. 4 in.; wing area, 509 sq. ft. 
WEIGHTS. ~liieaiatnes, 16,240 Ib.; normal all-up, 50,010 Ib. ; 
load all-up, 53,890 Ib. 
yo —Combat radius for high/low-level strike sorties, 


780 n.m.; time for high-level attack on target 300 n.m. away, 
20 min. 


over- 


INTAKE RIG.—This full-scale intake was connected to Gyron 
and Olympus engines for static engine running tests. The intake 
throat and wedge boundary-layer bleeds can be seen. 
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For maximum thrust 
and longer life... 


ee ee A ae 


High thrust, compactness and a life comparable to that of 
conventional aero-engines——-all these advantages are pro- 


vided by the Spectre liquid-fuel rocket of the de Havilland — 

Engine Company Limited. The successful development of 

this advanced power unit called for skilful engineering and f fa 
the use of the finest available materials. ws = “s 


A variable-thrust version 
of the Spectre rocket. 


For many critical components, nickel-base alloys of the 
Nimonic series are specified. Examples are Nimonic 80A 
for the fuel injector head in the combustion chamber where 
the hydrogen-peroxide oxidant and kerosene fuel ignite at 
2,350 C., and Nimonic 90 for the turbine nozzle and catalyst 
support grids, which are both subjected to the severe erosive 
| effect of super-heated steam. Nimonic 75 is another Wiggin 
alloy used to good effect in the Spectre. 
Write for a free copy of our booklet ‘Wiggin Nickel Alloys 
in Aircraft’. 


NIMONIC 1S A REGISTERED TRADE MARK 


| a HENRY WIGGIN & CO LTD - WIGGIN STREET - BIRMINGHAM 16 
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‘ Re 
fasteners with increasingly higher strength weight ratios, — 
longer fatigue life and greater resistance to the — 
deteriorating effects of heat. — 5 : 
‘This applies not to a few specialized products but to 
the entire range of Unbrako aircraft missile fasteners. 
These fasteners, many the result of Unbrako research, 


UNBRAKO SOCKET SCREW COMPANY LIMITED ~- COVENTRY - ENGLAND 
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The success of 


FLEXFLYTE | 


in the air... 


SPECIFIED BY ALL LEADING [RRR SiR shecnt=i —-cemenmentta/ so mam F 
AIRGRAFT DESIGNERS - | — — “ 


4 Used extensively in the Bristol Britannia for 
i Cabin Conditioning, de-misting and luggage 
bay heating, Flexflyte—the amazingly flexible, 
| light weight ducting—is available in many 
standard forms, including a silicone impreg- 
| nated type for high temperature applications, 


to meet a wide range of aircraft operating 
conditions. Flexflyte is giving excellent service 
on ground support equipment, such as Air 
Starter Trolleys and Air Conditioning Units. 
where toughness with reliability are essential 
requirements. Tight 180° bends, without loss 
of cross sectional area, and ease of connection 
to rigid tube units, are only two of the many 
installational advantages 
of Flexflyte. Special forms 
of Fiexflyte can be devel- 
oped to meet aircraft op- 
erating conditions beyond 
the Standard range. 


FLEXFLYTE 


FLEXIBLE DUCTING LIMITED 
SHUNA STREET, MARYHILL, GLASGOW N.W. + 
Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW, N.W. if 


Representatives throughout the Aircraft Industry : 


AVICA EQUIPMENT LIMITED Q 
MARK ROAD, HEMEL HEMPSTEAD, HERTS. at 


Telephone: Boxmoor 4711 Telegrams: Avicao—Hemel Hempstead 
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SEASLUG CONTROL 
SYSTEM 


Farnborough exhibits include 
components of the Seaslug 
SAM’s control system, which 


. 


is described here in detail. 
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EASLUG is a ship-to-air missile for ships of the Royal 

Navy to fire either singly or in salvo as an anti-aircraft 
weapon. A radar beam directed at the target from the ship 
provides an invisible course for the weapon to follow and the 
missile, which virtually flies along this beam, is a “ beam 
rider.” The main contractors for this missile are Sir W. G. 
Armstrong Whitworth Aircraft Ltd., The General Electric Co.. 
Ltd. (guidance), and Sperry Gyroscope Co., Ltd. (control 
system). 

Structurally, Seaslug is a cylindrical missile with tapered 
nose, and has four fixed wings near the centre-section. Four 
aerodynamic control surfaces at the tail normally lie in the 
planes of the wings, but may be deflected for control and 
Steering purposes. These surfaces direct the missile along the 
beam to its objective. 

At launch, the rapid acceleration required is provided by 
four solid-fuel boost motors. These are attached to the body 
of the missile and fall off when spent. The missile continues 
under the power of a solid sustainer motor in its centre body, 
and is guided along the beam to the attacking aircraft. 

Guidance signals for the control system are derived by a 
radar receiver in the missile which interprets the signals 
obtained by a radar aerial. An electro-hydraulic control 
system transforms these signals into movements of the control 
surfaces and initiates the corrective action needed to maintain 
the required course. 

Flight Phases 

To follow the operation of the control system it is essential 
to know the cycle of events in a Seaslug flight. This is divided 
into five phases—the boost phase; the roll-stabilization phase; 
the gathering phase; the guidance phase; and the interception 
phase. 

In the boost phase the missile is accelerated to the required 
flight velocity by its four boost motors. These lie close to the 
weapon’s body between the wings, with their outlet nozzles 
angled outwards and sidewards. The outward angle ensures 
that the boost efflux clears the control surfaces and the side- 
ward angle imparts a spin or roll to the missile. This ensures 
that any variation in the thrusts of the four boosts is distributed 
about the line of flight, thus reducing any dispersion tendency 
during the boost phase. 


SYSTEM LAYOUT. 
—Location of the 
control-system com- FRONT 
ponents inthe missile se*oweres 
body is shown right. 
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Seaslug launch from H.M.S. Girdle Ness. 


Mechanical attachments hold the boosts in place; they are 
designed so that as the thrust decreases the boosts slide rear- 
wards and are released. They then “ flower” outwards nose 
first and fall into the sea. For the remainder of its powered 
flight the missile velocity is maintained by the sustainer motor. 

After the boost phase the Seaslug is airborne, with the 
required velocity and with an approximate heading. But it is 
rolling and probably dispersed from the guiding beam. Before 
directional control can be applied the rolling motion must 
be stopped and the missile orientated correctly with respect 
to the beam so that control can be applied in the correct 
sense (i.e., up/down, left/right). This is the purpose of the 
roll-stabilization phase. 

To halt the rolling motion all four control surfaces are 
deflected and the missile is finally stabilized with one pair of 
fins vertical. A stable reference with which Seaslug is aligned 
is provided by a free gyroscope in the control system which 
is known as the roll gyroscope. This roll control persists 
throughout the flight. 

After the roll-stabilization phase comes the gathering phase, 
in which Seaslug is “ gathered” into the guiding beam. This 
corrects the dispersion of the boost phase and brings the missile 
to the centre of the beam. In this period the control system 
actuates the control surfaces in pairs; one pair for yaw control, 
the other pair for pitch steering. The response of Seaslug 
is made high in this period because the missile is away from 
the beam centre and is steering to “ fringe area” signals. 

After “ gathering” the missile enters the guidance phase, in 
which it is near the centre of the beam and receiving strong 
guidance signals. During this phase the response of the control 
system is reduced. 

Since the beam is following a moving target, during the 
guidance phase the control system must maintain the missile’s 
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CONTROL RING.—Left, this ring which carries the actuators 
and control surfaces of Seaslug is exhibited at Farnborough. 
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CONTROL LOOP.—The overall control loop indicates the principles of Seaslug’s control system. 


alignment with the beam. At the same time, any dispersions 
due to air turbulence and cross winds require correction. 

The guidance phase continues until the interception phase, 
in which the target is destroyed. 


stem Functions and Com 

The functions of the control system are broadly expressed 
as: Switching the missile electrical system from “ deck-borne ” 
to “airborne”; timing the cycle of events in the flight of 
Seaslug; initiating the various stages of the cycle; providing a 
stable reference for roll stabilization; measuring missile 
accelerations; computing the control-surface deflections required 
to maintain alignment with the beam; operating the control 
surfaces; stabilizing the missile in pitch and yaw during the 
gathering and guidance phases; and adjusting the control-surface 
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responses to maintain a constant control independent of 
atmospheric conditions. 

In flight electrical power for the missile is provided by a gas- 
driven turbo-alternator. Before take-off power is supplied by 
the ship's electrical system. A rotary solenoid-operated change- 
over switch, forming part of the missile control system, switches 
from the external to internal supply. 


SEASLUG GUIDANCE.— 
Typical acceleration de- 
mands made on Seaslug 
during its guidance phase 


TRACK are shown here. 


TION 


The timing of the flight cycle and the initiation of its phases 
are the responsibility of the time and programme unit. A 
synchronous ac motor in this tiny unit drives a number of cams 
to operate the switches controlling the sequence of events. 

In the roll-stabilization phase the rolling motion of the missile 
is halted and the missile axes are aligned with those of the 
beam. The reference to which the missile is aligned is provided 
by the roll gyroscope. This is set up prior to flight and remains 
aligned with the reference axis of the radar beam. 

When the roll-stabilization phase is switched in, roll error 
voltages from the gyroscope are applied to the missile control 
system and result in all four control surfaces being deflected 
in a like sense. This halts the rolling motion and, as the missile 
axes are aligned with the beam axes, the voltage from the gyro- 
scope reduces and the control surfaces return to normal. 
Thereafter all four control surfaces move together only when 
necessary to correct a roll disturbance. 

To correct a displacement of the missile from the beam, an 
aerodynamic force is applied by using the control surfaces as 
rudders and elevators. The necessary forces (or accelerations) 
are computed in terms of the guidance error-signals and are 
spoken of as acceleration demands. 

An accelerometer in the front of the missile body measures 
the accelerations experienced by the missile. (Purpose of a 
second accelerometer, in the rear end of the missile body, is 
explained later.) The accelerometer contains electro-magnetic 
pick-offs in the pitch and yaw planes and measures the accelera- 
tions felt by the missile in these planes. Typical accelerations 
in pitch experienced by a missile are shown on this page. 

The control computor is the “brain” of the missile. Its 
electronic amplifiers and computing networks interpret the 
guidance error signals and ensure that the required steering 
is applied to the missile. In addition, acceleration signals 
from the accelerometers, control-surface position signals from 
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the control actuators and stabilization signals from the roll 
gyroscope are applied to this unit for interpretation. 

The electronic unit is an outstanding example of missile 
component packaging. The complete computor with its built- 
in power supply transformers and regulators operates from a 
single ac input supply and is contained in a can approximately 
24 in. long ahd less than 6 in. dia. 

The electrical signals from the computor are converted into 
control-surface deflections by electro-hydraulic servo systems. 
The hydraulic power is provided by a reciprocating pump, 
gas-driyen in flight. An accumulator with high- and low- 
pressure compartments is fitted. The low-pressure section 
provides a reserve of hydraulic fluid; the high-pressure section 
smooths the pulsating delivery from the pump. 

The electrical-hydraulic transition is effected in two valve 
blocks, each controlling one pitch and one yaw surface. 
Electro-magnetic transducers (Laws relays) with operating coils 
energized by the computor, position valves which control the 
hydraulic flow, as shown on page 186. 

Four separate hydraulic actuators are provided to position 
the control surfaces. Each actuator carries a potentiometer 
which gives a signal to the computor showing the position 
taken up by the control surface. The actuators are linked 
to stub shafts on which the control surfaces are mounted. 
The actuators and other hydraulic components are mounted in 
a control ring in which the stub shafts and control surfaces 
are supported. When assembled into a complete missile, this 
ring forms part of the missile body. 

One further major component of the control system is the 


yaw ACCELEROMETER 
= ACCELEROMETER.— 
Accelerations in the yaw 
and pitch planes are 
measured by this accelero- 
meter after the missile 
PICK ~ OFF has been roll-stabilised. 
COILS 


PITCH 


aerodynamic stiffness unit which modifies the control-surface 
responses to compensate for variations in dynamic pressure. 
Potentiometers in this unit modify the signals in the control 
systems and are driven by bellows linked to a pitot tube in 
the missile’s nose. 
Problems of Control 

From a control point of view, it is apparent that the missile 
must be told:— 

(a) How far it is from the beam centre; 

(b) In which direction it must move to reach the beam 
centre; 

(c) Whether the required acceleration in the right direction 
has been achieved to bring the missile to the beam ‘centre: 


AERODYNAMIC _ STIFF- 
NESS UNIT.—Operated AIR 
by a pitot tube in the 
missile nose, this unit 
modifies control-surface 
responses to compensate 
for dynamic - pressure 
variations. 
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(d) Whether any lateral motions (i.e., weathercocking) are 
present. Also the atmospheric conditions surrounding the 
missile must be known so that the response of the control 
surfaces to a given signal from the beam can be made essentially 
constant at all speeds and altitudes. 

The guidance receiver determines (a) and (b) from the radar 
beam and produces appropriate guidance signals for the control 
system. These are then applied to the computor which deter- 
mines the accelerations needed for the missile to align with 
the beam 

Pitch and yaw accelerations of the missile are measured by 
the front accelerometer and compared with the accelerations 
demanded in the computor by the guidance received. If the 
measured accelera‘ion is not as required, a signal by the com- 
putor to the electro-hydraulic servo system produces the 
required control surface deflection. As the missile approaches 
the beam centre the acceleration demand signal decreases. 
The control surface deflection then reduces until the measured 
acceleration balances. This is, of course, a continuing process 
but can only be described here stage-by-stage. 

Were one accelerometer only to be fitted, it would be difficult 
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to detect and counter possible angular accelerations of the 
missile about its centre of gravity. For this reason, a second 
accelerometer is fitted in the rear of the missile and produces 
electrical signals representing the accelerations in pitch and 
yaw which are felt at that position. These signals are com- 
pared with those of the front accelerometer and any unbalance 
(caused by, for example, “ weathercocking”) is determined 
by the computor and used to initiate corrective action by the 
control surfaces. 

The overall control “loop” is illustrated on page 186; the 
external link from the control surface to the input is shown as 
aerodynamic feedback effect. The diagram shows the initial 
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loop for roll stabilization (containing the roll gyroscope) and, 
above this, the guidance loop formed by the accelerometers 
(attitude control) and guidance signals (guidance control), 
together with the electrical signal processing carried out by 
the computor, the electro-mechanical conversion by the servo 
systems, and, finally, the control fin movement. 

Two considerations affect the amount of control surface- 
deflection applied to a missile in flight. These are its structural 
strength and variations in dynamic pressure. The structural 
strength determines the maximum permissible manceuvre. 

Any given missile has a stress limit determined by its design 
and by the strength/weight ratio to which it has been con- 
structed. In Seasiug any violent movements of the control 
surfaces which might cause the missile to encounter flight 
stresses for which it was not designed are prevented by electri- 
cally limiting the demand signals in the computor. The 
computor outputs representing acceleration demands (therefore 
the control surface deflections) are allowed to rise in response 
to the guidance demands until the safe limit is reached. The 
system is then held static until the demand reduces as correction 
is felt. 

In order to make the missile responses independent of height 
and speed, the aerodynamic-stiffness unit modifies the inputs 
to the computor so that the control surface deflections for a 
given demand signal vary inversely with dynamic pressure, 


Control System Testing 

Guided weapons are inherently complex and expensive items 
of military equipment which demand precision components 
tested to ensure complete reliability and stability. In Seaslug 
production rigorous inspection and testing procedures are adopted 
for each component. 

After thorough testing every unit is sealed, evacuated and pres- 
surized before delivery. It is expected, ultimately, to introduce 
automatic testing of components to tolerance bands (as carried 
out in ship-borne installations) rather than the present diagnostic 
testing to specified figures. 

The type testing of a Seaslug control system has been per- 
formed in specially equipped environmental test laboratories, 
capable of reproducing the variations of temperature, humidity, 
etc., experienced in service. 

A dry-heat test is designed to reveal defects which may be 
caused by conditions of storage in desert areas. The damp-heat 
test, reproduces conditions found in tropical areas of high rain- 
fall. Cold-weather, salt-corrosion and driving-rain tests are 
also made. 

The control system for Seaslug is manufactured by the Sperry 
Gyroscope Co., Ltd., in their new factory at Bracknell, Berks. 
At Bracknell the various components are tested and packed for 
despatch to Armstrong Whitworth, where they are included in 
the complete missile assembly. 

Seaslug is the product of considerable research and develop- 
ment; it has been flight-tested from land-based launchers and 
from the Navy's guided-weapons trial ship H.M.S. “ Girdle 
Ness.” The resultant accuracy and reliability has become well 
known. For example, last year in a salvo firing without warheads, 
the first missile destroyed the target whilst the second sought 
out and demolished the largest remaining piece of wreckage. 
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Personal Flying 


The fundamental (if inevitable) difference between personal 
flying here and on the other side of the Atlantic was brought 
home sharply the other day with the announcement that the 
U.S. Federal Aviation Agency (which might be described as 
a hybrid equivalent of M.T.C.A. and A.R.B.) had placed a con- 
tract for the development and initial production of low-price 
and low-weight distance measuring equipment (pMme) for 
executive aircraft. 

Such a device, which, by pulse techniques, measures and 
presents distance from appropriately equipped ground stations, 
would not be much use to the private pilot over here, even if 
it were really low-priced, small, light and miraculously un-power- 
consuming. In America there are, at present, only 40 or so vor 
transmitters modified to include the TACAN transponders which, 
making up the mysterious word Vortac, provide the DME 
facility. And if there were Vortac stations dotted all over this 
country and in Europe, distance-measuring information would 
hardly be the first requirement of the amateur invader of con- 
trolled airspace. 

But the F.A.A. contract shows how the U.S. authorities think 
about the private owner and is interesting because of its tacit 
assumption that the more usual navigational aids are commer- 
cially obtainable and (as, in fact, they are) in normal, full-scale 
use 


Over here we should be glad enough, for a start, of commer- 
cially priced communication and automatic direction-finding 
equipment—which is all that one needs for getting about in 
controlled airspace pending the arrival of super-miniaturized 
Decca (offered at a peppercorn rental) with entirely automatic 
and fool-proof position-plotting, height-plotting and data-link 
facilities. The data link would keep atc fully and continuously 
informed of the private owners’ erratic progress, which would 
a and adjusted by means of a few quiet words over 

RT. 

All that this owner would then require, apart from a change 
in ministerial policy, for a handsome and organized arrival at 
L.A.P. in zero-zero conditions would be some simple items of 
automatic approach and landing equipment. And, of course, 


Gliding Notes 


by Dr. A. 
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a private-owners’ runway well away from the rough-and-tumble 
of 10/28 R and L. 

Maybe the controllers—kind and helpful enough when a VHF- 
equipped private aircraft is in real trouble—have quite a bit on 
their plates and are justifiably irritated by the prospect that 
still more may be added. When the private owner has shown 
by example that he is well-equipped, organized and capable of 
fitting happily and efficiently in to the traffic pattern—then he 
will be fitted in. . e . 


We hear from Rollasons that an increase in the price of their 
rebuilt Tiger Moths has become necessary. From September 1, 
orders for the standard Tiger Moth will be priced at £900, 
because of further and substantial increases in the cost of 
essential materials purchased from outside sources. 


Some confusion about the British representation of the Italian 
Piaggio company has recently resulted from an unintentionally 
misleading press statement. The true position is that Aero- 
Enterprises (Boreham Wood), Ltd., is the exclusive U.K. repre- 
sentative for Piaggio, and no other British company is the sole 
sales concessionnaire. It is generally the policy of Aero- 
Enterprises, however, to sell through recognized aviation 
dealers and brokers. ae 

McAlpine Aviation at Luton, the first purchaser of a Piaggio 
P.166, is one of these dealers, and has also an eaclusive spares 
concession for Piaggio aircraft. The second British P.166, 
G-APVE, owned by the Earl of Derby, is now flying from 
Speke, having been procured through the services of W. S. 
Shackleton, Ltd. 

Aero-Enterprises has announced that the 1960 Model P.166 
will cost £31,610, f.a.f., excluding duty, in standard six-seat 
form, with toilet, buffet, and full blind- and night-flying equip- 
ment. Deliveries are scheduled to begin in March. A 10-seat 
convertible P.166, VH-PAP, was recently supplied to Papuan 
Air Transport, and left for Australasia on August 24, piloted 
by Capt. Van Santen. 


E. Slater 


former chief instructor, and by Arthur 


IS is likely to turn out a record year 
for cross-country soaring in Britain. 
The main reason is evidently an accelerat- 
ing increase in the number of pilots who 
can set out confidently on long distances, 
though the dry summer must have con- 
tributed its share. Even the “ boulder 
clay” belt, left behind by the Ice Age, 
has dried out, though actually it seems to 
take quite a bit of rain to stop this clay 
from producing any thermals at ali. 
Another factor is the Gold “C” badge, 
without which there would certainly be 
fewer 300-km. flights made, and the 
additional Diamond given for reaching 
a 300-km. goal results in many people 
— this distance two or three times 
before landing at the right place. 

Bristol Gliding Club boasts its first 
Diamond won by a club member, who 
took the Skylark 2 to Great Yarmouth 
on June 7. en Peter Scott became the 
second with a similar flight on July 19, 
flying his new Olympia 419, and on the 
same day four other pilots landed only 
four miles short of Yarmouth: Tony 
Gaze (Eagle), Doug Jones (Olympia), 
Tony Morgan and Keith Aldridge (each 
in a Skylark 2). What with two other 
flights, to Lasham and Hungerford, the 
total distance covered from Nympsfield 
that day was nearly 1,100 miles. 

Peter Scott, like the other Yarmouth 
aspirants, had first to be towed south- 
westwards so as to start from a point far 
enough from the goal. One pleasant 
feature of this large amount of cross- 
country wandering is that one keeps 
meeting other pilots along the route: 
Scott ran across Tony Morgan near 
Cheltenham, a strange Skylark near 
Buckingham, an Olympia from Cranfield 
over Bedford, and Aldridge near New- 
market, and finally Mike Gee, who nearly 


reached Yarmouth on a dog-leg course 
from Lasham. He (Peter Scott) met the 
sea-breeze front at Norwich, but it did 
not prevent the city from sending him 
up to 5,600 ft. in air which must have 
constituted the front itself, as clouds were 
forming below and around him. This put 
Yarmouth within easy gliding distance. 
It was his sixth attempt to get there, and 
it took him 6 hr. 9 min. 

On the same day a visiting pilot, Tony 
Deane-Drummond, went round a 100-km. 
triangle, Nympsfield-Winchfield-Fairford- 
Nympsfield, at 43 m.p.h. average. Five 
days earlier, three Bristol pilots flew to 
Lasham, two of them returned to 
Nympsfield, and one of the two flew back 
to Lasham a second time, making three 
laps without landing. 

* - * 


MONG flights from Dunstable on 

that outstanding day, July 19, were 
one of 171 miles by John Furlong in a 
Skylark 3 to Norwich and back as far 
as Henlow, and an out-and-return of 150 
miles to Nympsfield and back by Colin 
Richardson in a Sky. Best of nine cross- 
countries on August 8 was 137 miles by 
Godfrey Lee to Chard and, at right-angles 
to him, 95 by Charles Ellis to Market 
Harborough. A_ week later, Geoffrey 
Stephenson was best of seven with 116 
miles to Swindon and back, and next day 
best of seven again with 158 miles to 
Great Malvern and back, while Roger 
Mann made 146 miles on a crooked flight 
to Cambridge via Fairford. 

On August 29 the London Club set 
Roborough, near Plymouth, 189 miles 
from Dunstabie, as the day’s goal, and 
it was reached by Roger Mann and 
Pegg Lee; the same goal was attained 
the following day by John Everitt, the 


Doughty, the London policeman, in his 
veteran Kite 2. 
* 7 

ASHAM had a particularly good week- 

end in early August, starting with an 
out-and-return two-seater record of 149 
miles by D. J. Corbett and H. Hilditch to 
Evesham and back on the 7th. 

Jill Walker with 101 miles from Lasham 
to Wellington (Somerset) put up a 
women’s national record for New 
Zealand, where she comes from, while 
Don Snodgrass made half a mile less and 
Mike Gee went 112 miles to Tiverton, all 
on August 8. 

Cu-nims on August 9 lifted Doc. James 
to 13,500 ft. over Lasham, while at 
Andover three people in turn tried for the 
same cu-nim: L. Croshaw (13,000 ft.), 
B. Sharman (15,000 ft.) and then Frank 
Allen—but he was unfortunately towed 
to the wrong cloud. 

Another July 19 flight was 190 miles 
from Camphill by Brian Jefferson, who 
gave Lympne as his goal but landed a 
few miles short, and yet another from 
there was 126 miles by Stan Armstrong 
to Stradishall. 

Also worthy of mention is 199 miles by 
D. J. Corbett, from Lasham to Dunkes- 
well (Exeter) and back on August 4, and 
two attempts to reach Usworth 
(Newcastle-on-Tyne) from the Coventry 
Club by J. A. Findon and H. Greenway. 

But the outstanding flight of the 
summer is undoubtedly a 300-km. flight 
in a  Prefect—a “mere” training 
machine in the Grunau Baby Category. 
The pilot was W. Verling: he flew 190 
miles from Hornchurch A.T.C. centre, 
via Stowmarket to Northcliffe (which | 
cannot find on the map), and he took only 
54 hours to do it on July 26. 
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Separate turbines drive 
compressor and propeller 


ANOTHER ENGINEERING ADVANCE 
BY BRISTOL SIDDELEY 


The Proteus 705 aero-engine powers the Britannia 102 power—4,615 ehp and an even lower cruise specific fuel 
airliners which ply BOAC’s arduous Commonwealth consumption—0.476, for the same weight. 
routes. In just 22 months from its entry into service, the 


Proteus 705 overhaul life reached 2,000 hours—a rate of Profitability — Dependability — Adaptability 


increase never before achieved by any other engine, Before its entry into service, the Proteus underwent 
piston or gas turbine. Meanwhile, intensive Proteus what was probably the most extensive programme of 
development has continued and the latest version to go development ever completed by any aero-engine. And 
into service, the Mark 765, has a greatly increased per- the rewards, over the past 24 years, have more than 
formance. justified this great effort. For the Proteus is undoubtedly 
The Bristol Siddeley Proteus 765 has improved even one of the most dependable engines in the air today and 
on the outstanding economy of the earlier versions. has contributed much to the profit of the twelve 
Although the total equivalent horsepower at take-off airlines whose aircraft it powers. 
has been increased to 4,400, for an engine weight of only The Proteus story, however, does not finish here. 
2,900 Ib, the cruising specific fuel consumption has been Proteus derivatives are designed to give the same out- 
cut to 0.486lb/ehp/hr. And the more advanced Mark standing service in marine applications and as power- 
770, now under development, has an even higher take-off plants for peak-lopping electrical generators. 


tle 
a BRISTOL SIDDELEY ENGINES LIMITED 
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and ASTRONAUTICS 


CANADAIR JET-PROP CL-44 


... the first aircraft designed 
specifically for the air cargo industry 


The jet-prop CL-44 was designed specifically to meet the 
immediate requirement for an aircraft that would signifi- 
cantly lower the cost of cargo mpvement. 


In this highly important role, the Canadair CL-44 breaks : 
through the transportation cost barrier and will revo- « 
lutionize the whole air cargo market. It provides direct sig 
operating costs of less than 4¢ a ton mile and breakeven load 
factors as low as 28%, which are both lower than those of any ee 
other aircraft anywhere in the world. 


The swing-tail CL-44 is already in production for the largest 
air cargo carriers in the world— Seaboard & Western Airlines 
Inc. and The Flying Tiger Line Inc. 


e Payload— 64,000 Ibs. « Range— 3,000 mi. ¢ Speed—400 mph 

e Engines—4 Rolls-Royce Tyne 12 © Cubic capacity—7,391 cu. ft. 

e Floor loading—300 Ibs. per sq. ft. ¢ Passengers—up to 183 

© Span—142 ft. ¢ Length—138 ft. ¢ Cabin length—98 ft. 

e Gross weight— 205,000 Ibs. ¢ F.A.A. takeoff field length—7660 ft. 


The Canadair CL-44 is also available as a passenger or as 
a convertible passenger/cargo aircraft. 


CANADAIR 


LIMITED, MONTREAL 
the Canadian Subsidiary of 


GENERAL DYNAMICS CORPORATION att 
Your request for detailed information on the Canadair CL-44 will receive our 
immediate attention: contact our European representative: J. H. Davis, Princes 


House, 190, Piccadilly, London, W.\ 


CAS9-CL44-14 
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Parafaunalia 3. 


Key: |, Weft. 2, Skewed Weft. 3, Cross Section of a Drogue. 
4, Vanes. 5, Strop. 6, Static Line. 
7, Spilling. 8, Gross Wing Loading. 9, Vent. 


G. Q. PARACHUTE COMPANY LIMITED 
STADIUM WORKS - WOKING + SURREY - ENGLAND ~- Telephone: Woking 2277 
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(Continued from page 170) 
in LS.A. + 30°C. tropical conditions. First 
ran February, 1957. Type test November, 
1957. 

Gnome H.1000.—The de Havilland 
Engine Co., Ltd. Licence-built version of 
the 1,000-s.h.p. General Electric T-58 free- 
turbine engine. First showing of an entirely 
British-built Gnome ; this first ran on June 
5, 1959. Engine shown as installed in 
Whirlwind and P.531 helicopters. To be 
type-tested this year and uprated to 1,250 
s.h.p. by 1961. Engine is considerably 
cheaper than T-58: it has been specified as 
alternative to that engine for the Vertol 107 
and Sikorsky ‘T-58-engined helicopters. 

Gnome P.1000.—The de Havilland Engine 


Co., Ltd. First showing at Farnborough 
of the 1,000-s.h.p. version of the Gnome. 
Development planned to give 1,150 s.h.p. 
and ultimately more than 1,400 s.h.p. 
Scheduled to run early 1960. Possible 
powerplant for the projected D.H. 123 
transport and Scottish Aviation Twin 


Pioneer. 1,200-s.h.p. version on order for 
the Breguet 941 STOL transport. 

Gyron Junior DGJ.1.—The de Havilland 
Engine Co.. Ltd. 7,000-lb.-thrust engine 
with high percentage compressor air-bleed 
for boundary-layer control blowing. First 
ran August, 1956. Two Gyron Juniors power 
the Blackburn NA.39. 

Gyron Junior DGJ.10.—The de Havilland 
Engine Co., Ltd. 10.000-lb.-thrust engine for 
Bristol 188 supersonic research aircraft. 
Thrust with reheat, 14,000 Ib. Mach 2+ 
tests to be made in N.G.T.E. tunnel, 
Pyestock. First ran October, 1957. 

Leonides Major.—Alvis, Ltd. Helicopter 
version designed for mounting at any angle. 
In service with A.F. Whirlwind 7s, 
Austrian Air Force S-55s and for Queen's 
Flight Whirlwind 8s. Maximum rated 
power, 795 b.h.p. First ran June, 1955. 

Leonides 530 Series.—Alvis, Ltd. Long- 
stroke Leonides, rated at 625 b.h.p., which 
powers the Series 3 Scottish Aviation Twin 
Pioneer. First ran October, 1957. Type test 
August, 1958. 

Leonides 554/1.—Alvis, Ltd. Helicopter 
powerplant designed for vertical installation. 
Maximum rated power, 635 b.h.p. Weight, 
790 Ib. 

Napier Helicopter Booster——D. Napier 
and Son, Ltd. Components of the Napier 
rotor-tip rocket-booster units for helicopters. 
HTP is decomposed by catalyst to give 
thrust. Can give 66 rotor s.h.p. on Skeeter 
and 90 rotor s.h.p. on Whirlwind. 


Olympus BOI.7R.— Bristol Siddeley 
Engines, Ltd. Olympus’ with Bristol 
Siddeley Solar fully-variable reheat giving 


total thrust 24,000 Ib. Olympus BOI.7 Mk. 


201 powers Vulcan B.2 bomber. Type- 
tested at 17,000-Ilb. thrust. Advanced reheat 
Olympus has delivered 33,000-lb thrust. 


Developed Olympus chosen for TSR-2. 

Orpheus BOr.12.—Bristol Siddeley 
Engines, Ltd. First British showing of the 
6.810-lb.-thrust military Orpheus 12, latest 
in Orpheus series. Engine has simplified 
reheat giving 8.170 Ib. for take-off. Civil 
version has two-nvosition nozzle giving 
7,200 ib. for take-off and lower cruise s.f.c. 
First ran December, 1958. Now being type- 
tested at 6,500-Ilb thrust. 


Bristol Siddeley’s new ducted-fan engine, 
the BE.58 


Palas 600.—-Blackburn Engines, Ltd. Basic 
gas generator of the Blackburn range of 
gas-turbine power units. Shown sectioned. 


As pure turbojet gives 390-lb. thrust. First 
ran February, 1954 
Proteus 765.—Bristol Siddeley Engines, 


Ltd. Sectioned 4,400-e.h.p. powerplant of 
the latest civil and R.A.F.  Britannias. 
Cruise s.f.c. 0.486 Ib./e.h.p./hr. More 
powerful Proteus 770 under development has 
4.615 e.h.p. take-off power and 0.476 
Ib./e.h.p./hr. cruise consumption. First ran 
July, 1957. Type test July, 1957. 

Rolls-Royce RB.108.—Rolls-Royce, Ltd. 
Two of these jet-lift engines displayed as 
mounted in Short SC.1 VTOL aircraft, 
which has four RB.108s for lift and one for 
provulsion. Maximum thrust. 2.010 Ib. 
with control air bleed; thrust/weight ratio 
approaches 10. Engines pivot 30° fore and 
aft for acceleration and deceleration of SC.1. 

Rolls-Royce RB.141.—Rolls-Royce, Ltd. 
Full-scale engineering mock-up of the 
14.300-lb. thrust RB.141. Two-spool by-pass 
engine with air-cooled turbine blades. Pro- 
duction deliveries from early 1962. Engine 
scheduled for first run next month. Engines 
of the RB.141 by-pass family have thrusts 
from 10,000 to 17.500 Ib. Production 
deliveries of the 10,100-Ib. RB.163 for the 
D.H. 121 airliner will begin at end of 
1962. 

Rolis-Royce RB.145.—Rolls-Royce, Ltd. 
High-thrust/weight-ratio turbojet based on 
RB.108. Thrust 2,750 Supersonic 
military version and civil version with 
anti-icing to A.R.B. requirements have been 


studied. 

Sapphire ASSa.7R.— Bristol Siddeley 
Engines, Ltd. Engine with afterburner as 
installed in Gloster Javelin FAW.8 and 
FAW.9. Engine without reheat powers 
earlier Javelins and Handley Page Victor 
B.1. Take-off thrust, 11,000 Ib. Reheat 
thrust increase is 12%. First ran July, 1952. 
Type test at 10.570 Ib., June, 1957. 

Scorvion (Sinele and Triple).—D. Napier 
and Son, Ltd. Single and triple chambered 


versions of the HTP/kerosene Scorpion 
rocket motor. Thrusts are 2,500-3,000 Ib., 
and 7,000-9.000 Ib. respectively. Current 


projects cover Scorpion installation in F-86 
Sabre fighters and in an Australian super- 
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Powerplant 
Newcomers . 


A full-scale engineering mock-up of the 
new Rolls-Royce RB.141 by-pass engine. 


sonic target missile. One Canberra with 
Double Scorpion is in R.A.F. service. 

Thor BI.1.—Bristol Siddeley Engines, 
Ltd. Sectioned Thor of type from which 
the BT.2 Thor powering the Bloodhound 
SAM was developed. First showing in cut- 
away form of Britain’s only production 
ramjet. Thrust above 16,500 lb, at Mach. 3 
at sea level. First ran (BT.1) late 1954. 

Turmo 600.—Blackburn Engines, Ltd. 
Powerplant of the Mk. 1 Saunders-Roe 
P.531 and Kaman K.17 helicopters. Free- 
turbine unit driving through two-stage gear- 


‘SR 
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Making its Farnborough début was the 
little de Havilland Gnome in turboprop 


form. 
box; one-hour rating, 425 s.h.p.; weight, 
310 lb. Has industrial application as power 


unit of lightweight emergency generating set. 
First ran June, 1955. Type test December, 
1956. 

Tyne RTy.1.—Rolls-Royce, Ltd. 5,525 
e.h.p. version of the two-spool Tyne turbo- 
prop as installed in the Vickers Vanguard. 
Canadair CL-44 freighter has 5,730 e.h.p. 
RTy.12s. First ran June, 1957. 

Viper ASY.11.—Bristol Siddeley Engines, 
Ltd. In production for the Jindivik 3 target 
drone and Macchi MB.326 trainer. Weighs 
500 Ib. and delivers 2,500-Ib. thrust. Later 
ASV.12 gives 2,700-lb. thrust. First ran 
January, 1957. 
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Farnborough 


First Report... . 


All the 
Aireraft 
Displayed 


A Whitworth A.W. 650 Argosy. 
G-APRN and G-APVH. Four 2,100-e.h.p. 
Rolls-Royce Dart 526 (RDa 7/2) turbo- 
props. The fourth and fith Argosies, 
respectively, of the pre-production batch of 
ten. The first Argosy flew on January 8, 
In the static park, the A.W.A. roller- 
- mat loading system is demonstrated on 

G-APVH. A strip fairing at the rear of the 
fuselage fixes the flow break-away point and, 
in conjunction with the vortex generators at 
the rear of the cabin, reduces buffet experi- 
enced in certain flight conditions. 


Auster J/SL Aiglet Trainer. G-APVG. 
One 145-b.h.p. de Havilland Gipsy Major 
10/2. A standard production Aiglet Trainer, 
making its seventh appearance at an S.B.A.C. 
Display. 


Avro 694 Lincoln 2. G-APRJ. Four 
1! 750-b.h.p. Rolls-Royce Merlin 68 engines. 
This aircraft is used by Napier for icing 
research and has recently completed icing 
clearing tests on the Caravelle wing a section 
of which is mounted vertically on the fuselage. 
A Blackburn Palouste in a ventral fairing 
provides a source of hot air for anti-icing 


Two close-ups of the N.A.39 showing 
(top) the wing vortex generators and 
(bottom) the tail layout with new 
arrangement of dive-brake fairing 
strakes. 


Photographs copyright “ 
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A rear view of the Bristol Type 192; it now has a new fin trailing edge and spats 
on the rear wheels. 


systems and compressed air to vaporize 
water for the spray system. Tests have also 
been made on the Caravelle tail and 
Britannia, Beverley and Comet wings. 


Avro 698 Vulcan B.2. XH536. Four 
17,000-Ib.s¢. Bristol Siddeley Olympus 201 
turbojets. A production Mk. 2. The proto- 
type Vulcan 2 flew on August HM, 1957, and 
the first production aircraft (XH533) in 
August, 1958. Has a constant frequency 
200-volt a.c. electrical system, and is capable 
of starting its powerplants without the aid of 
ground equipment. 


Avro Conway- Vulcan. XA902. Four 
17,250-Ib.s.t. Rolls-Royce Conway R.Co.IIs. 
A production Vulcan 1 re-engined to serve 


Rolls-Royce as an engine test-bed. This is 
the second Conway-Vulcan. 
B'ackburn N.A.39 (B.103). XK490. Two 


7,000-Ib.s.t. de Havilland Gyron Junior 
.ls. The fifth of the pre-production 
batch of 20 N.A.39s, of which seven have 
now flown. 


Bristol 192. XG45i. Two 1,650-s.h.p. 
Napier Gazelle 100 (N.Ga.2) shaft turbines. 
The fourth .of a batch of 30 Bristol 192s in 
production for the R.A.F. The first flew on 
July 5, 1958. The first squadron is to form 
next year. The example on show is furnished 
partly as a troop carrier and partly as an 
ambulance. Also shown is the alternative 
winch-carrying door; the two A.S.R. con- 
tainers which can be carried one each side 
of the rear fuselage; and the two 274-gallon 
auxiliary tanks which can be carried intern- 
ally. New mods. are the “ trouser "’ fairings 
on the front and rear undercarriage legs; 
spats on the rear wheels, and a wedge-shaped 
fairing on the trailing-edge of the fin to 
improve directional stability. 


de Havilland D.H.104 Dove 6. G-AMZN. 
Two 380-b.h.p. de Havilland Gipsy Queen 
70 Mk. 2 engines. The company demon- 
strator furnished as a six-seat executive, in 
the static park only. The Dove first flew on 
September 25, 1945 and has appeared at 
every §.B.A.C. Display since 1946. 


de Havilland D.H.106 Comet 4B. 
G-APMB. Four 10,500-Ib.s.t. Rolls-Royce 


Avon 525B turbojets. 
B.E.A. Comets, with lengthened fuselages 
and shorter wings, without pinion tanks. 
The first 4B flew on June 27, and completed 
100 hr. by mid-August; the second flew on 
August 17. The 4B exhibited is furnished 
as an 86-seater, with 24 first class and 62 
tourist class seats. 


de Havilland D.H.110 Sea Vixen FAW.1. 
XJ-516. Two Rolls-Royce Avon-200 series 
turbojets. Production aircraft, carrying four 
Firestreaks and two 150-gallon tanks, and 
with flight refuelling probe in the port wing. 


de Havilland D.H.114 Heron 2. G-APEV. 
Four 250-b.h.p. de Havilland Gipsy Queen 
30 Mk. 2 engines. A_ series 2D, with 
custom-built interior and fully-feathering air- 
screws. 


de Havilland D.H.115 Vampire T.11. 
XD624. One 3,500-Ib.s.t. de Havilland 
Goblin 35 turbojet. Standard production 
aircraft, shown in static park, with the new 
R.A.F. trainer aircraft fluorescent red finish 
on nose, tail and wing tips. 


de Havilland D.H.C.2 Beaver 2. G-ANAR. 
One 540-b.h.p. Alvis Leonides 502/4. The 
Canadian-built Beaver demonstrator, with 
the British Leonides engine, is making its 
fifth S.B.A.C. appearance. Its participation 
in the flying display reflects current British 
Army interest which may lead to the Beaver 
being built in Britain. 


nglish Electric Canberra P.R.9. XH134. 
Two Rolls-Royce Avon 206s. One of the 
Short-built production Canberra 9s, on show 
for the first time. A new feature of this 
version is the hinged nose containing navi- 
gator’s station and Martin-Baker Mk. 4 
lightweight ejection seat beneath a frangible 
panel. 


Enelish Electric P.1B Lightning F.1. 
XG331. Two Rolls-Royce Avon 200 series 
turbojets with re-heat. The last of the pre- 
production aircraft from the first batch of 
20 Lightnings. Shown as a completely 
equipped weapon system. with Airpass radar. 
two de Havilland Firestreak AAMs, two 
Aden guns, and ventral tank. 


(Continued on page 191) 
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AS A PIECE OF APPLIED 
AERODYNAMICS... 


Over the whole of its phenomenal speed range— 


far more than 10 to |—from its moderate landing 
speed, through subsonic and transonic speeds, up 
to its very considerably supersonic maximum, the 
ENGuisH Evectric Lightning is inherently aero- Ne 
dynamically stable. Without any assistance from 
electronics it is at all speeds free from pitch-up. 


ue LIGHT NI 


IS INCOMPARABLE 


ENGLISH ELECTRIC AVIATION LIMITED 


MARCONI! HOUSE-STRAND-WC2 


se dae 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION 6 ROP 
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HIGH PRECISION 


ee 


HIGH PRESSURE VALVES 


HP Balanced stop 
and needle valves. 


Full range of sizes. 


Automatic gauge isolator. 
Full range 0-6000 p.s.i. 


High pressure variable reducer valves. 
Ranges 0-5000 p.s.i. 0-60 g.p.m: 
0-10 g.p.m. 

Non-flow conscious. 


Variable back 
pressure valve. 


All types of special hydraulic 
test equipment built to users’ 
own requirements. The unit 
shown was supplied to a large 
aircraft company. 


FARNBOROUGH AIR SHOW 
COVERED STAND No. 1-OUTSIDE 
EQUIPMENT EXHIBITION 


HML EQUIPMENT INCLUDES 
Test Unit - Tensioning Test Unit 


Universal Hydraulic Test Rigs Mk. I, Mk. 111 and ~ High-speed Gear Boxes - High-pressure 
Mk. IV (Diesel or Electric Powered) - Hydrostatic Rig Filters : High-pressure Accumulators ° Valves 
(Single and Double Acting) - Aircraft Pump and Hydraulic Universal Hydraulic Tyre Remover - Hydraulic Propeller Test 
Motor Test Rig - Autostatic Hydraulic Power Pack Benches - Air Bleed Turbines for Starting and Pressure Testing 


HML (ENGINEERING) LTD. 
PHM ow HARPERS YARD, ST. JOHNS ROAD, ISLEWORTH, MIDDLESEX! —_—Telephone ISLeworth 3011 


HEAD OFFICE: 466-490 EDGWARE ROAD, LONDON, w.2 
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(Continued from page 190) 


English Electric P.11 Lightning T.4. 
XL628. Two Rolls-Royce Avon 200-series 
turbojets with re-heat. The two-seat Light- 
ning trainer, first flown on May 6, 1959, is 
in production for the R.A.F. and differs 
from the Lightning F.1 only in the front 
upper fuselage. Full operational radar and 
armament can be carried by the P.11, — 
an 


is shown carrying two  Firestreaks 
ventral fuel tank. 
Fairey Rotodyne. XES521. Two 3,000- 


e.h.p. Napier Eland N.EI.3 turboprops. The 
prototype, which first flew on October 25, 
1957, and made its first full transition in 
April, 1958. Since its previous S.B.A.C. 
appearance, the Rotodyne has been modified 
to have decreased incidence on the wings, 
and ailerons have been fitted to improve 
lateral control. The upper portions of the 
tail fins have also been made vertical except 
when folded on the ground. 


Fairey Gannet AEW3. XL452. One 
3,875-e.h.p. Bristol Siddeley Double Mamba 
102. The fourth production example of the 
Navy’s new early warning aircraft, soon to 
start Service trials with 700G Squadron. 
Prototype first flew on August 20, 1958, and 
first production Gannet 3 on December 2, 
1958. The first deck-landing trials were 
made on H.M.S. “ Centaur” by the proto- 
type XJ440 on November 18, 1958, and more 
complete trials on H.M.S. “ Victorious ” 
by XL451, the third production aircraft, on 
May 6, 1959. The second production 
Gannet 3 went to Idris for tropical trials 
on July 2, 1959. 


Folland FO.144 Gnat Trainer. XM691. One 
4,230-Ib.s.t. Bristol Siddeley Orpheus 100 
(B.Or.4). The first of 14 Gnat Trainers for 
evaluation by the R.A.F., first flown on 
August 31, 1959, and totalling 104 hr. in 
18 flights when it arrived at Farnborough. 
Compared with the Gnat 1, the trainer has 


30% more wing area, a longer fuselage and 
larger tail unt. It also has outboard, 
instead of inboard, ailerons, and separate 


flaps. Folland Mk. 4G ejection seats are 
fitted with combined parachute and seat 
harnesses. Gross weight is just over 6,000 Ib. 

Folland FO.141 Gnat 1. XN326. One 
4,520-Ib.s.t. Bristol Siddeley Orpheus 701 


Lk oie, ? ie 2 
a . 


* 


(B.Or.2). 
purchased by the 
development fiying. 

Gloster Javelin FAW.8. XJi25. Two 
12,300-ib.s.t. Bristol Siddeley Sapphire 200- 
series (A.S.Sa.7) turboyets with  re-heat. 
Standard production Javelin as shown last 
year with four Firestreaks. 

Handley Page HPR-7 Dart Herald. 
G-AODF. Two 2,105-e.h.p. Rolls-Royce 
Dart 527 (R.Da.7/2) turboprops. The second 
prototype Herald converted to Dart engines, 
making its first appearance at an S.B.A.C. 
Display. in B.E.A. markings, after extended 
tours earlier this year in the Middle East, 
India, Pakistan and South America. 

Hawker Hunter T.7. XJ615. One 8,000- 
Ib.s.t. Rolls-Royce Avon 122. The prototype 
two-seat Hunter trainer, now used by the 


A standard production Gnat | 
M.o.S. for continuing 


E.T.P.S., shown in the static park with the 
nose of a single-seat Hunter 6 alongside, 
together with representative armament loads. 


= o 
= 
> err 


Photographs 
Maxaret brakes are fitted to the Hunter 
T.66A nosewheel; note also the new 

gun biast tube. 
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Gnat canopies —top, the trainer 
version and, bottom, the single-seater 
type. 


Hawker Hunter FGA.9. XGI35. One 
Rolls-Royce Avon 203. This is the proto- 
type of the new ground-attack Hunter 
ordered by the R.A.F. for service in the 
Middle East and first flown on July 3, 1959. 
Based on the F.6, it is fitted with an 8-ft. 
ring-slot landing parachute, and is shown 
carrying 24 rockets with 12-lb. heads and 
two 230-gallen Hawker mild steel tanks. 
Each tank contains a fuel contents gauge 
(calibrated in lb.) visible from the cockpit. 

Hawker Hunter T.66A. G-APUX. One 
Rolls-Royce Avon 203. A company demon- 
stration model of the Hunter two-seater as 
produced for the Indian Air Force. This 
version is based on the Hunter 6, and has 
two 30-mm. Aden guns, whereas the R.A.F. 
and R.N. Hunter trainers are based on the 
Mk. 4 and have only one cannon. Experi- 
mental features are the Dunlop Maxaret 
brake on the nose-wheel and the larger 
(13 ft. 6 in.) ring-slot tail parachute, to give 
the optimum short-landing pertormance. 


Hunting P.84 Jet Provost 2. G-AOUS. 


One 2,500-lb.s.t. Bristol Siddeley Viper 
A.S.V.11. A development aircrait, as shown 
last year, with 40% more power than the 
standard production Mk.3. Max. gross 


weight is 7,150 lb. with full tip-tanks. 

Hunting P.84 Jet Provost T.Mk.3. XM370. 
One 1,750-ib.s.t. Bristol Siddeley Viper 102 
(A.S.V.8). A producuon model Jet Provost 
in the static park, in the new fluorescent 
markings for R.A.F. trainers. Deliveries to 
the R.A.F. began on June 195¥. 

Hunting P.84 Jet Provost T.Mk.51. €J701. 
One 1,750-lb.s.t. Bristol Siddeley Viper 102 
(A.S.V.8). This is the armed, export version 
of the Jet Provost tor the Royal Ceylon 
Air Force. Exhibited in the static park with 
representative armament of four rockets and 
four practice bombs on each w.ng. and two 
0.303 machine guns in the intakes. The 
nose contains a gun camera, landing and 
formation lights. 

Hunting P.66 President 2. G-APVJ. Two 
540-b.h.p. Alvis Leonides 514 engines. A 
new company demonstrator, replacing 
G-AOJG shown previously. Furnished as 
12-seater. 

Saunders-Roe P.5S31. G-APVL.” One 
650-s.n.p. Biackburn A.129 turbine. The 
third P.531 to fly (on August 9, 1959), this 
prototype has many mod.fications compared 
with the first two Turmo-engined P.531s 
shown last year. Apart from the new 
engine, there is a new transmission system, 
skid u/c instead of wheels, revised rear 
boom and rotor pylon and new cabin. Also 
in the static park, G-APVM, similar to 
G-APVL but with a derated de Havilland 


The Saro Skeeter 12 with external 
stretchers. 
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Mere 


A porticn of the Caravelle wing and spray gear mounted on a Lincoln and used by 
Napier for icing clearance tests for the French aircraft. 


Gnome H.i000 turbine. This has a rear- 
mounted gearbox and a disc brake on the 
transmission shaft. 

Saunders-Roe SRN-1 Hovercraft. G-12-4. 
One 435-b.h.p. Alvis Leonides engine, driv- 
ing a four-blade fixed-pitch axial fan. Since 
its first “ flight ” on June 1, 1959, the SRN-1 
has been modified by the addition of a 

“bow ” to improve its sea-going character- 
istics. Gross weight is 8,500 Ib. and present 
cruising speed is 25 knots. 

Saunders-Roe P.501 Skeeter. AOP.12. 
One 220-b.h.p. de Havilland Gipsy Major 
turbo-supercharged engine. A development 
Skeeter for the Army with external stretcher 
carriers. 

Scottish Aviation S.A.BS Twin Pioneer. 
G-AOER. Two 540-b.h.p. Leonides 514/8 
engines. The fifth production Twin Pioneer, 
specially modified to the order of Rio Tinto 
Finance and Exploration for geophysical 
surveys. Carries electro-magnetic detection 
equipment in special wing-tip Fibreglass 

* fins,” on extended mainplanes. The fair- 
ings can be rotated to provide variable axes 
of the coils. 

Vickers - Armstrongs Vanguard 951. 
G-APEB. Four 5,525-e.h.p. Rolls-Royce 
: ne 506 (RTy.1) turboprops. The third 

three Vanguards which have flown since 
j Pmenn 20, 1959, and the second of 20 
for B.E.A. This one flew on July 23 and 
shows the new B.E.A. colour scheme as well 


as the small dorsal fin introduced since the 
Vanguard flight trials started. The front 
and rear cabins are finished in B.E.A. style 
and the centre cabin is instrumented for 
tropical trials, which are to start soon. In 
recently-completed flight resonance tests, the 
Vanguard was flown at a true air speed of 
530 m.p.h. at 18,000 ft. 


Vickers - Armstrongs 
VH-TVR, “John Murray.” Four 1,990- 
e.h.p. Rolls-Royce Dart 525 (RDa.7/1) 
turboprops. One of two Series 810s which 
may be ordered by Trans-Australia Airlines 
and styled and furnished to this operator's 
requirements, with orange _anti-collision 
paint on fin and rudder, wing tips and 
spinners. Rear lounge, 44-seat (four-abreast) 
main compartment and eight-seat forward 
compartment. Airstairs at forward entry. 


Westiand W.B.5 Wessex HAS.1. XM301. 
One 1,800-s.h.p. Napier Gazelle 160 
(NGa.13) shaft turbine. Production anti- 
submarine aircraft for the Royal Navy 
exhibited with ventral bomb slip for 
external loads. First production Wessex 
flew June 20, 1958. 


Westland Westminster. G-APLE and 
G-APTX. Two 2,400-e.h.p. Napier Eland 


Viscount 816. 


229 shaft turbines. The protoype “ utility ” 
model of the Westminster first flew on 
June 15, 1958, and the second first flew on 


September 4, 1959. Both now have up-rated 


Multiple flotation bags 
and a new skid under- 
carriage on the Widgeon. 
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Elands, which in G-APTX are fully 
cowled. The original Bristol Freighter wheels 
of the first prototype have been changed to 
smaller specialized units, with a saving of 
about 300 Ib. in weight. The fuel tanks in 
G-APTX have also been relocated from their 
interior tandem position to external mount- 
ings on each side of the fuselage. For the 
flying crane réle, this is a floorless framework, 
except for a small cabin aft. 

Westland W.A.5 Whirlwind. XJ398. One 
1,050-s.h.p. derated de Havilland Gnome 
H.1000 turbine. This Whirlwind first flew 
on February 28, 1959, and is the first turbine- 
powered Whirlwind. Also participating in 
the flying display is G-AOCZ, a standard 
S.55 Series 2 with Leonides Major 755/1 
piston engine. Gross weight is 7,800 Ib. 

Westland W.B.i Widgeon. G-ANLW. One 
515-b.h.p. Alvis Leonides 521/2 piston engine 
A production five-seat Widgeon demon- 
Strator, fitted with a new skid undercarriage, 
incorporating multiple flotation bags. 

R.N. Displays. (See page 197.) The Royal 
Navy contributes an aerobatic team of four 
Vickers-Armstrongs 544 Scimitar F.1s from 
No. 807 Squadron (Lieut.-Cdr. K. A. 
Leppard, R.N.). An additional demonstra- 
tion is given by a Scimitar operating in the 
tactical reconnaissance rdle, with the alter- 
native nose carrying oblique cameras. This 
flies past at 450 knots at runway level, on 
one engine, photographing the airfield, and 
the prints are displayed 30 minutes after the 
sortie is completed. 

R.A.F. Disp!ays. (See page 198.) The 
R.A.F. contributes four items to the flying 
programme, with representation from Fighter, 
Bomber, Transport and Flying Training 
Command. No. 111 Squadron, Fighter 
Command (Sgn. Ldr. Peter Latham) flies its 


A close-up of the Vanguard's tail 
showing its dorsal fin. 


aerobatic team of 14 Hunter Fés from Farn- 
borough and the two Jet Provost T.ls from 
the C.F.S. are also Farnborough-based for 
their synchronized aerobatic aispiay. A 
mixed bomber/fighter fly-past is provided by 
three Handley Page Victor B.ls from No. 15 
Squadron; three Avro Vulcan B.1s from 
No. 230 O.C.U.; three Gloster Javelin 
FAW.2s from No. 46 Squadron and three 
Javelin FAW.7s from No. 25 Squadron. A 
Transport Command fly-past includes each 
type of transport in service—Bristol Syca- 

Westland Whirl- 


more HR.14 (J.E.H.U.), 
wind HAR,2 (J.E.H.U.), Scottish Aviation 
Twin Pioneer CC.1 (No. 21 Squadron), 


Blackburn Beverley C.1 (No. 47 Squadron), 
Handley Page Hastings C.1 (No. 24 Squad- 
ron), de Havilland Comet C.2 (No. 216 
Squadron), and Bristol Britannia C.1 (No 99 
Squadron). 

Sailplanes. On the three public days, a 
sailplane demonstration is being given by 
well-known British gliding pilots. The 
gliders to be shown are the Elliotts Olympia 
403 and Olympia 419: Slingsby Eagle: 
Slingsby Skylark 2; and Slingsby Skylark 3. 
The tow aircraft are a Messenger and a 
Tiger Moth, 
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THINK of a structure... 


Let your mind conjure up the ideally light, never-give-in structure for a 47-seat 
airliner. Provide a roomy, fully pressurized fuselage with every refinement 
expected by passengers today ; yet so simply and ruggedly constructed that its 
fatigue life will be indefinitely long—far exceeding that of any other comparable 
aircraft. Specify the latest techniques such as spot-welded metal construction 
and add a robust, fail-safe wing, high up to give your passengers the appeal of 
unrestricted views from the cabin windows. 


Tot up all the benefits : subtract a large part of the price you thought your ideal 


HANDLEY PAGE DART 


Herald 


ROLLS-ROYCE JET-PROP TRANSPORT 
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wremATORS 


will get higher all-round efficiency with 
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THE CONVAIR 540 


Convair 340/440's can now be converted to use Napier Eland engines in a fatigue-free airframe originally designed for jet-props. 


The Convair 540 is the conversion equivalent of the Canadair 540 now in military and civil production. 


Lower costs - Improved performance - Better passenger appeal 


Cheaper and simpler maintenance - Extended service life 
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THE ELAND HAS 

High aerodynamic efficiency 
Low specific weight | 

Low specific fuel consumption ! J i T- PRO Pp 

Single lever contro! : 

Automatic temperature compensation | D. NAPIER & SON LIMITED, LONDON, W.3. A member of the English Electric Aviation 6100 
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Farnborough First Report . . . 


Pilots Taking Part 


Some 65 pilots from eighteen companies are 
demonstrating the aircraft taking part in the flying 
displays at Farnborough throughout the week of the 
show. Here we give brief notes on their careers and 


indicate the aircraft they are flying 


—Deputy chief test pilot, 
P Ltd. Born, 1924. Joined 
A.F.V.R., 1 1942. Took E.T.P.S. course in 
1950 and went to “B” Squadron, A. and 
A.E.E., Boscombe Down, 1951-53. Joined 
Handley Page, 1954.—Dart Herald. 

P. Baker.—Test pilot, Handley Page, 
Ltd. Born, 1925. Joined R.A.F., 1943. 
Took E.T.P.S. course, 1953. At A. and 
A.E.E. Boscombe Down, 1954-56. Tutor 
at E.T.P.S., 1957-59. Joined Handley 
Page, 1959.—Dart Herald. 

P. Barlow, D.S.C.—Development test 
pilot at Christchurch, de Havilland Air- 


Above, J. W. Allam; 
above right, 
ee 


R. P. 
right 


craft Co., Ltd. Born, 1926. Joined R.N., 
1942. Took E.T.P.S. course, 1953. Naval 
Test Squadron, A. and A.E.E. Boscombe 
Down, 1954-57. Seconded to de Havil- 
land, 1957. Joined company, 1958—Sea 
Vixen. 

A. R. Barnard.—Test pilot, Rolls- 
Royce, Ltd. Born, 1922. Joined R.AF., 
1942: transferred to Fleet Air Arm, 1944. 
Served until 1946 and then took four-year 
extended service commission. Joined 
Rolls-Royce, 1952.—Conway Vulcan. 

R. P. Beamont, D.S.O. and Bar, O.B.E., 
D.F.C. and Bar, D.F.C. (U.S.A.).— 
Manager, flight operations, and chief test 
pilot, English Electric Aviation, Ltd. Born, 
1920. Joined R.A.F., 1938. Attached to 
Hawker Aircraft as production and ex- 
perimental test pilot, 1941-42 and 1943- 
44. Joined Gloster Aircraft as assistant 
experimental test pilot, 1945. Joined 
me 5 Electric as chief test pilot, 1947. 
—P.11 

A. W. Bedford.—Chief pilot, 
Hawker Aircraft, Ltd. Born, 1920. Saeed 
R.A.F., 1940. O.C. instrument weather 
flight, E.TPS., 1949. Tutor at E.T.PS., 
1950, and R.A. test pilot 1950-51. 
Joined Hawker as experimental test pilot, 
1951.—Hunter T.66 and Hunter FGA.9. 

A. Blackman.—tTest pilot, A. V. Roe 
and Co., Ltd. Born, 1928. Joined R.A.F., 
1948. Took E.T.P.S. course, 1954 and 
served with “B” Squadron at A. and 
A.E.E., Boscombe Down until 1956 when 
he joined Avro.—Vulcan. 

J. Blair.—_Experimental and production 
test pilot, Scottish Aviation, Ltd. Born, 
1916. Jomed R.A.F., 1940. Left R.A.F. 
in 1946 and joined Scottish Aviation in 
1947 as airline captain in Yorks and 
C.47s.—Twin Pioneer. 

R. N. R. Bradiey.—Assistant chief test 
pilot, Westland Aircraft, Ltd. Born, 1920. 
Joined R.N., 1941 and served with F.A.A. 
until 1946. Chief test pilot, Helliwells, 
Ltd. before joining Westland as experi- 
mental test pilot, 1950.— Wessex. 

G. R. Bryce, 0.B.E.—Chief test pilot 
Vickers- Armstrongs (Aircraft), Ltd. Born, 
1921. Joined R.A.F., 1939. Was pilot in 
the King’s Flight. Joined Vickers-Arm- 
strongs as test pilot in 1946; became chief 


Left, W. R. Gellatly; above, a wr right, D. de Villiers, J. G. Verviosn, A. J. Heyworth, and 


D. Hosegood; right, P. M. Lamb. 


test pilot, 1951.—Vanguard. 

P. O. Bugge.—Chief development test 
pilot at Hatfield, de Havilland Aircraft 
Co., Ltd. Born, 1918. Joined Royal Nor- 
wegian Air Force, 1939. Joined R.A.F., 
1941. Went to Scandinavian Airline Sys- 
tem as pilot, 1946. Joined de Havilland, 
1949.—-Comet 4B. 

J. G. Baras.—Test pilot, Blackburn Air- 
craft, Ltd. Born, 1928. Joined R.A.F., 
1945. Took E.T.P.S. course, 1954 and then 
went to A. and A.E.E., Boscombe Down. 
Left R.A.F., 1958, and joined Hunting 
Aircraft, Ltd. as test pilot. Joined Black - 
burn, 1959.—N.A.39. 

C. A. Capper.—Chief test pilot, Air- 
speed Division, de Havilland Aircraft Co., 
Ltd. Born, 1923. Joined R.A.F., 1942. 
Took E.T.P.S. course, 1948. Test pilot in 
Aero Flight R.A.E. Farnborough, 1949- 
52. Joined Bristol Aeroplane Co., 1953 
and went to de Havilland as experimental 
test pilot later same year.—Sea Vixen. 

N. J. Capper.—Flight manager and 
chief test pilot, Scottish Aviation, Ltd. 
Born, 1907. Served in R.A.F., 1929-34 
and 1939-44. Pilot with Hillman Airways 
and Imperial Airways, 1934-35. Returned 
to Scottish Aviation, 1945.—Twin Pioneer. 

R. E. Clear.—-Development test pilot, 
Airspeed Division, de Havilland Aircraft 
Co., Ltd. Born, 1917. Joined Airspeed, 
Ltd., 1936. Appointed test pilot, 1940. 
Took E.T.P.S. course, 1945. Became 
development test pilot, 1957.—Sea Vixen. 

D. A. S. Colvin.—tTest pilot, Westland 
Aircraft, Ltd. Born, 1921. Joined R.A-F., 
1940 and served until 1946. Went to 
Scottish Aviation as airline pilot after 
leaving R.A.F. Joined Westland, 1949.—- 
Westminster, G-APTX. 

R, R. Crayton.—tTest pilot, Westland 
Aircraft, Ltd. Born, 1922. Joined R.N., 
1941. Helicopter course, 1952, and instruc- 
tion duties, 1953-54; served in Malaya 
1954-55. Night flying and instrument fiy- 
ing trials with No. 701 R.N. Air Squadron, 
1957-58. Joined Westland, 1958.— 
Leonides-Major Whirlwind. 

J. Cunningham, D.S.O. and 2 Bars, 
0.B.E., D.F.C. and Bar, D.L.—Chief test 
pilot and director, de Havilland Aircraft 

(Continued on page 196) 
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(Continued from page 193) 
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. Motors’ chief test 
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Fairey Aviation Co., Ltd. Born, 1920. 
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commander, A. 


, pilot 
with Aero Flight, R.A.E. Farn’ 
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E.T.P.S. at Boscombe Down. 
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1 course at 
Commanded 


—— ls test pilot same year.— 
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A. 5. D.F.C. and Bar.—Chief 

test pilot, Rolls-Royce, Ltd. Born, 1922. 
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. M. Lamb, D.S.C. and Bar, A.F.C.— 
Chief test pilot (fixed-wing aircraft), 
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Squadron, A 
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ee ee Ce Ltd. 
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1924. 


With 
Joined Hawkers as test pilot in 1954.— 
Hunter FGA.9 and Hunter T.66A. 

R. Morris.—Test pilot, Fairey Aviation 
Co., Ltd. Born, 1924. Joined R.A.F., 1943; 


Fleet Air Arm, 1943-46. 


transferred to R.N., 1944. Joined Fairey 
Aviation, 1952. Took E.T.P.S. course, 
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1943; commissioned, 1944. 
At A. and AEE. Boscombe Down, 1952- 
54. Joined Fairey Aviation, 1955.— 


Page. 
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as experimental test pilot, 
Page, 


1951. Joined 1958.— 
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M. Oliver.—Test pilot, Folland Air- 
craft, Ltd. Born, 1922. Joined R.A-F., 
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R. L. Porteows.—Sales director and 
chief test pilot, Auster Aircraft, Ltd. Born, 
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Examination Rhodesian Air 
Training Group, 1944-45. C.F.I. and 
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(Continued on page 201) 
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Farnborough i 
First Report... = 


Once again, the Royal 
Navy and Royal Air Force 
are delighting the crowds 
at Farnborough this week 


aerobatics. We present 
here a selection of views of 
No. 807 Squadron’s naval 
Scimitars, and the Hunter 
6s of No. 111 Squadron— 
better known internation- 
ally as the “Black Arrows” 
—which are representing 
their respective Services. 
The photographs, which 
are copyright “The Aero- 
plane and Astronautics,” 
were secured from Hunter 
T.7s or T.8s, by A. E. Long. 
and are appropriately in- 
troduced on this page by 
the Scimitars of the Senior 
Service. 


Service Formations at Farnborough 
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WO different Service philosophies are 

represented by the aerobatic teams taking - 
part in this year’s S.B.A.C. Display, although the 
end-product, of spectacle, is remarkably similar 
in each case. No. 807 Squadron, R.N., which 
has not long had its Scimitars, is not a special 
display unit, whereas No. 111 Squadron, R.AF., 
has specialised in formation aerobatics at air 
displays at home and abroad for the past 34 
years. 

As No. 807 Squadron, led by Lieut. Cdr. K. A. 
Leppard, is a normal operational unit engaged 
in working up for embarkation in H.M.S. “Ark 
Royal” early next year, its display includes 
high-speed formation aerobatics, individual 
aerobatic shows, squadron take-off and landing 
drill, and the snatch pick-up of a dart target. 
The individual displays will be by Lieut. Cdr. 
T. C. S. Leece, senior pilot of the Squadron. 

There are also considerable differences 
between the types of aircraft in the Naval and 


Above, the black saw-tooth-winged 
Hunter 6s of No. 111 Squadron show 
their shapely plan views in the “Big 
Nine’ formation. The rear aircraft 
(and one in front) are trailing smoke 
resulting from Diesel oil injection into 
their jet exhausts. Left, climbing 
vertically in an immaculate “wine- 
glass’’ formation. 


Service Formations 


at Farnborough . . . 


Right, fourteen Hunter 6s of “Treble 
One”’ maintain precise positioning in 
the “arrowhead”’ formation. With 
their banners of smoke, they make a 
beautiful picture, beneath which their 
lots model a similar formation, with 
n. Ldr. Peter Latham in the centre. 
Below, five Hunters move as one in 
“cross” formation. 
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R.A.F. formation shows. The Scimitar strike-fighter is the first Fleet 
Air Arm aircraft with the ability to carry nuclear weapons, and with 
two Rolls-Royce Avon turbojets instead of the Hunter’s one, is almost 
twice the weight of the R.A.F. fighter/ground-attack machine. Much 
of the training of the two Naval Scimitar squadrons has been concerned 
with the problems of high-speed low-level navigation to the target, and 
the perfection of the “loft” system used for the dropping of nuclear 
weapons. 

Because of its much higher wing loading. the Scimitar is naturally 
less manceuvrable than the Hunter, so that the aerobatics of the Naval 
team tend to require larger areas of sky. The Scimitar’s reputation for 
delightful handling, however, is reflected in the compact formation 
maintained by the four aircraft in the aerobatic team. 

As the official display squadron of the R.A-.F., “Treble One” have 
brought their performance, under Sqn. Ldr. Peter Latham, who took 
over from Sqn. Ldr. Roger Topp, to an amazing degree of precision. 
All fourteen aircraft in the squadron now take part in the initial part of 
its display, which then progresses to allow two teams, of nine and five 
Hunters, to provide a non-stop performance of formation changes, 
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painted with effective use of white smoke against the blue back-drop of 
the sky. 

“Treble One’s” international predominance in the field of team aero- 
batics has been tacitly acknowledged by the adoption of many of their 
novel formations—“half-swan,” “card-five,” “fork” and so on—by 
other national aerobatic teams. Some of these are extremely good, but 
none so far has the polish, positioning and precision achieved by 
No. 111 Sqn. 

In the Hunter 6, of course, the R.A.F. have an almost ideal vehicle for 
this type of flying. Beautiful to fly, with a tractable turbojet engine 
providing a useful margin of power, the Hunter is made even more 
manceuvrable by the use of 15 degrees of flap throughout the perform- 
ance. A final commentary on the value of a display squadron, apart 
from considerations of international prestige, is provided by the fact 
that “Treble One” maintains its normal routine training to the point 
where above-average scores are achieved by nearly all its pilots at 
annual armament practice camps. 

The Scimitar team is led by the C.O. of No. 807 Squadron, Lieut. Cdr. K. A. 

Leppard, who is seen at the head of his pilots in their ground “formation’’. The 


single Scimitar is shown in an ional réle with its external load of bombs 
and drop tanks in position, and Palouste gas-turbine starter plugged in. 
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PRECISE 
finger 
on the pulse 


Sperry’s Turbine Vibration 
indicating System for top performance 
of turbo-jets and turbo-props 


One leading airline after another is ordering the new Sperry 

Turbine Vibration Indicating System for their new jet-powered 
transports. With good reason, too —this electronic system contributes 
to more efficient turbine performance by monitoring engine 
mechanical coridition for peak performance. 


REPORTS CONTINUOUSLY 

Heart of the Sperry system is a rugged but extremely sensitive pickup 
installed in the powerplant at several locations. If vibration in 

any turbine or propeller approaches prescribed limits, the pickup 


Ultra-sensitive pickup senses vibration 
at selected frequencies. Only 2.6 


inches high, weighs 0.47 Ib. With- instantly reports this through an amplifier to a cockpit indicator. 
stands temperatures from The pilot then takes corrective action, if required, by reducing power 
—65° to +500°F. or shutting down the affected engine. 


EASILY INSTALLED, MAINTAINED 

Beside contributing to passenger comfort, and reducing chance 

of turbine damage due to vibration, the Sperry system is quickly 
installed and easily maintained. Compact in size all parts are built to 
withstand severe mechanical stresses and temperature changes. 

In addition, there’s no need for recalibration of the pickup or the 
system when a component is replaced. 

Write today for more information to our Aeronautical Department. 


SPERRY GYROSCOPE COMPANY LIMITED 


Great West Road, Brentford, Middlesex. Telephone: ISLeworth 1241. Telex: 23800 


ten hao) eed 


A eee « 
f = BE ee ee aes oS SS See eae 
a ee: ca eer eS ee me: o!—i(i‘éa ree 
- a — M Bai ie 
‘ , i 
; ne 7 4 ; mg a Rng, 22: ae wee . + i # 
a “es 2 ‘ rage i 
. , i : 
S . bg § ies 
= : ¥. 
, . ; 
= : i : 
: = -_ , j : 
oe ‘ : se ; « 
‘ ; Pe > : 
or a - at cee ¥ 
é cog * ' ; 
_ , } Wy ; rf 
a ae 
se: iS ‘id ¢ i, 
s = Se Fe 
} bs ; 
- = ti 
; i 
. f *. 
: a ; 
j ‘ 
f eas 
e F be . a 
f a E “4 
Az bd 
Pe ae ——— ; rf 
a . ee ¢ ; 
aa Mee 
; . ae ¥ 2 ; - 
. CH - 
{ Bde. a is 
a o 
’ 4 = 
4 ee ms 
: 4 2 
re 
‘ © 4 
ez x ” 
t : ia 
ee ; 
SS > 
ee 
] i 
: 14 
i r 
ee r 
: ? . 5 ig 2 
4 . = es E ‘ te 2 Be Bess ie = re Se = Be Ee ae p = = << —- ; aa, pris 5 2 aia Cee 


THE AEROPLANE 
and ASTRONAUTICS 


es ee 


58 SEPTEMBER 11, 1959 


Propulsion through the ages... 


A Great Pioneer — Sir George Cayley, 1843. 


This dramatic but imaginary scene shows how the 
fruition of a dream might have appeared. This strange 
machine was designed for vertical take-off and landing, 
after which the four rotors were adjusted for forward 
flight, propulsion being provided by twopusher-propellers. 
The inventive genius who saw this vision of the future 
was a Yorkshireman, Sir George Cayley, who also 
designed internal combustion engines worked by gun- 
powder — and constructed the model kite-glider seen in 
the hands of the spectator on the right. Cayley was the 
first man to realise the aerodynamic potentialities of the 
kite, and the model here about to soar over the peaceful 
Wolds was the first successful heavier-than-air craft 
to be built. 

Sir George Cayley was a pioneer; and so too is Rotol; 
for they designed, developed and produced the propellers 
for the first turbo-prop aircraft to fly. To-day, over 
100 airline and aircraft operators across the world attest 
tothe reliability of Roto! propellers—standard equipment 
on the Vickers Viscount; Fairchild F.27; Grumman 
Gulfstream; Armstrong Whitworth Argosy; the Fairey 
Rotodyne, and many other aircraft. 
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THE FAIREY ROTODYNE 


Rotol are proud to have an important share in the development of 
this revolutionary aircraft—the world’s first vertical take-off airliner. 
The two Napier Eland engines drive two Rotol four-bladed “forward 
flight” propellers—and Rotol also provide two gear-boxes for each 
engine ; a constant speed unit, and a throttle governor. 


ROJOL 


A member of the Dowty Group 
ROTOL LIMITED GLOUCESTER . ENGLAND 
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Pilots Taking Part . . 
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(Continued from page 196) 


R.N. Helicopter Squadron, 1945. Joined 
Westland Aircraft as senior helicopter test 
pilot, 1949. Joined Saunders-Roe in 
1952; became chief test pilot in 1958.— 
P.531. 


H. C. Rogers, D.F.C. and Bar—Assis- 
tant chief test pilot, Rolls-Royce, Ltd. 
Born, 1922. Joined R.A.F., 1938, and 
trained as pilot, 1941. Was chief flying 
instructor, Tollerton Airport, before join- 
ing Rolls-Royce in 1948. Appointed to 
present post, 1954——Conway Vulcan. 

R. N. Rumbelow.—Test pilot, Hunting 
Aircraft, Ltd. Born, 1930. Joined R.A.F., 
1951, and was flying instructor 1955-57. 
Joined Hunting Aijrcraft, 1957.—Jet 
Provost. 

W. H. Sear.—Chief test pilot, West- 
land Aircraft, Ltd. Born, 1923. Joined 
R.A.F., 1942; transferred to Fleet Air 
Arm, 1945. Took E.T.P.S. Course, 1951, 
and went to “C” Squadron, A. and 
A.E.E. Boscombe Down. Seconded to 
Westland, 1953. Was appointed chief test 
pilot in 1955.—Westminster G-APLE. 

C. W. Simpson.—tTest pilot, Sir W. G. 
Armstrong Whitworth Aircraft, Ltd. 
Born, 1924. Joined R.A.F., 1942, and 
transferred to R.N. in 1946. Technician 
with Bristol Aero-Engines, 1948-1950. 
Rejoined R.A.F., 1950, and went to Arm- 
strong Whitworth last year from Handling 
Squadron at Boscombe Down.—Argosy. 


J. W. C. Squier.—Chief production test 
pilot, English Electric Aviation, Ltd. 
Born, 1920. Test pilot in R.A.F., 1941. 
Joined English Electric, 1946.—Lightning. 


E. A. Tennant.—Chief test pilot, Fol- 
land Aircraft, Ltd. Born, 1922. Qualified 
as R.A.F. pilot, 1941. After taking 
E.T.P.S. course, went to A. and A.E.E. 
Boscombe Down in 1950. Joined Folland, 
1953.—Gnat Trainer. 


G. F. Thornton, D.F.C.—Sales depart- 
ment, de Havilland Aircraft Co., Ltd. 
Born, 1922. Joined de Havilland from 
R.A.F. as production and development 
test pilot, 1949.—Beaver. 


J. Towle—Production and experimen- 
tal test pilot, Gloster Aircraft Co., Ltd. 
Born, 1927. Learned to fly in 1950 with 
Nottingham U.A.S. Joined R.Aux.A.F., 
1954. Joined Gloster as test pilot in 
1957.—Javelin FAW.9. 


E. B. Trubshaw.—Deputy chief test 
pilot, Vickers-Armstrongs (Aircraft), Ltd, 
Born, 1924. Joined R.A.F., 1942. Pilot 
in King’s Flight, 1946-48. Joined 
Vickers-Armstrongs as experimental test 
pilot, 1950, and appointed deputy chief 
test pilot in 1952.—Vanguard. 


L. P. Twiss, O.B.E., D.S.C. and Bar. 
Chief test pilot, Fairey Aviation, Ltd. 
Born, 1921. Joined Fleet Air Arm, 1939. 
Took E.T.P.S. Course, 1945, and went to 
Naval Test Squadron, A. and A.E.E. 
Boscombe Down. Joined Fairey Aviation, 
1946. Holder of World Speed Record 
in Fairey Delta at 1,132 m.p.h., 1956-57. 
—Gannet AEW.3. 


P. Varley.—Test pilot, Sir W. G. 
Armstrong Whitworth Aijrcraft, Ltd. 
Born, 1924. Joined R.A.F., 1941. 
E.T.P.S. course, 1950, followed by test- 
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flying at Boscombe Down. Joined 
Gloster, 1955, as deputy chief test pilot. 
Joined Armstrong Whitworth, 1958.— 
Argosy. 

P. M. R. Walton.—Test pilot, Sir W. G. 
Armstrong Whitworth Aircraft, Ltd. 
Born, 1923. Joined R.A.F., 1942. 
Birmingham University, 1948. Joined 
Armstrong Whitworth design staff, 1953, 
and has been test flying since that year.— 
Argosy. 

D. J. Whitehead, A.F.C.—Chief test 
pilot, Blackburn Aircraft, Ltd. Born, 
1925. Qualified as pilot in R.A.F., 1945, 
and transferred to R.N. three months 
later. Permanent commission in R.N., 
1949. Took E.T.P.S. course, 1954, and 
went to Naval Test Squadron, Boscombe 
Down. Joined Blackburn, 1958.—N.A.39, 

L. M. Whittington.—Test pilot, Folland 
Aircraft, Ltd. Born, 1923. Qualified as 
R.A.F. pilot, 1943. After the War was 
in Air/Sea Warfare Development Unit. 
Took E.T.P.S. course, 1950. In “B” 
Squadron, A. and A.E.E. Boscombe 
Down, 1951-53. Joined English Electric, 
1953, as assistant experimental pilot. 
Joined Folland, 1955.—Gnat Mk. 1. 


P. A. Wilson, A.F.R.Ae.S.—Develop- 
ment test pilot, de Havilland Aircraft Co., 
Ltd. Born, 1924. Joined R.A.F., 1942. 
Went to Scottish Airlines, 1948. Joined 
B.E.A., 1950, and B.O.A.C., -1952. 
Development test pilot, Hunting Clan 
Air Transport, 1955. Joined de Havilland, 
1957.—Comet 4B. 

G. Worral.—Chief production test 
pilot, Gloster Aircraft Co., Ltd. Born, 
1922. Joined R.A.F., 1940. Left R.A.F., 
1946, and joined Gloster as technical 
representative. Joined test pilot staff in 
1950.—Javelin FAW.9. 


General Aviation News 


SARO CONTRACT. — Negotiations 
are in progress for a development con- 
tract for Saunders-Roe P.531 helicopters 
for the Army Air Corps. 


LOCKHEED E X PAN SION.—Re- 
orientation and closer co-ordination of 
Lockheed’s overseas effort is being 
organized. A “top-level” corporate 
oltice is being opened in Paris and Mr. 
A. B. Vosseller has been elected vice- 
president in charge of company activities 
and interests in Europe, Africa, and the 
Near East. He joined Lockheed in 1956 
after 32 years’ service with the U.S.N., 
from which he retired with the rank of 
Vice-Admiral. 


BOEING REORGANIZATION.—The 
Seattle and Pilotless Aircraft Divisions, 
and the Systems Management Office, of 
the Boeing Airplane Co. have been 
merged to form an Aero-Space Division. 
It will be responsible for assembly, test 
and system integration of the Minuteman 
ICBM, the weapon-system management 
and production of the Bomarc SAM, 
design and construction of the B-70 
bomber wing, and advanced development 
programmes, such as Dyna-Soar. 


CANBERRA VARIANTS.—A U.S.A.F. 
RB-57D built by Martin’s Baltimore 
Division for Strategic Air Command 
reconnaissance units. Compared with 
the standard B-57B bomber also shown, 
the P.R. version has a greater wing 
span, larger engine nacelles and appears 
to be single-seat. 


SHELTER-LAUNCHED. — The 
U.S.A.F. has successfully launched an 
F-100 Super Sabre from inside a steel- 
and-concrete atomic blast shelter. With 
the aid of a 130,000-lb. thrust rocket the 
fighter reached a speed of 275 m.p.h. in 
4 sec. 


LONG-RANGE TROOPER. — The 
first of the U.S.A.F.’s new Lockheed 
C-130B troop-cargo transports powered 
by Allison prop-jet engines has made a 
4,618-statute-mile non-stop flight from 
Hickam A.F.B., Honolulu, to Dobbins 
A.F.B., Georgia. 


U.K. NAVIGATION.—A _ $3,500,000 
U.S.A.F. building programme in _ the 
U.K. includes the installation of Tacan 
stations at Brize Norton, Lakenheath and 
Bovingdon. 


MARCONI CONTRACT.—A “ sub- 
stantial order” for Marconi AD 2300 
Doppler equipment and navigation com- 
puters for the Mirage 4 has been given 
to Marconi’s Wireless Telegraph Co., 
Ltd., by Générale Aéronautique Marcel 
Dassault. 


HERALD HOME.—The Handley Page 
Dart Herald returned to Blackbushe on 
August 27 at the end of its 32,000-mile 
tour of South America and the Caribbean. 
In the course of this tour, the Herald 
flew for 162 hours, visited 16 countries 
and carried over 1,400 passengers. 


WELL DONE.—Twice the speed of 
sound was achieved on August 26 by 
Mme. Jacqueline Auriol flying a Mirage 
Ill. Mme. Auriol made the flight from 
the Istres test centre near Marseilles. 
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News About People 
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NEXT WEEK 

HE AEROPLANE AND  ASTRO- 

nauTics for September 18 will 
be another enlarged issue and 
will have a further report of the 
S.B.A.C. Display and Exhibition. 
It will also contain a survey of the 
World's agricultural aircraft. 


idea 


AIR LAW COURSES.—University 
College, London, has two courses on 
International and Comparative Air Law 
for non-degree students. The first-year 
course, starting this year on October 13, 
covers general principles, and the 
second, starting October 14, selected 
problems. Each course is self-contained 
and can be taken separately. Details 
from the College’s Faculty Office, Gower 
Street, London, W.C.1. 


Commercial Aviation Affairs 


MOSCOW AIRPORTS.—The _ third 
Moscow Airport, opened recently, is at 
Sheremetyevo. It supplements Vnukovo 
and Bykovo airports. 


AIRPORT OPERATION.—F.A.A. is 
seeking to set up a National Capital 
Airports Corporation to undertake the 
management of Washington's airports— 
the existing National Airport and the new 
Dulles International Airport. 


ELMDON TAKE-OVER.—Birming- 
ham Corporation expects to take over 
Elmdon Airport from M.T.C.A. on 
January 1, and to assume full respon- 
sibility on April 1. M.T.C.A. will con- 
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NEW POU.—A new ver- 
sion of Henri Mignet’s 
pre-War Flying Flea is flying 
in France. The outer wing 
panels can be folded inward 
for stowage and towing. 


G.E.C. CENTURY.—Lufthansa_ has 
ordered specially designed air-circulation 
ovens for its Boeing 707s from G.E.C. 
The company is the hundredth airline 
or air transport organization to specify 
G.E.C. aircraft electrical equipment. The 
range includes fans, cabin lighting, read- 
ing lights, water heaters and stewards’ 
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to catering 
G.E.C. entered this field in 
1944 by supplying equipment for Sir 
Winston Churchill's personal York. The 
first airline order came from B.S.A.A. in 
1946, and the first overseas order from 


call systems, in addition 


equipment. 


K.L.M. in 1947. The company now 
supplies ati B.O.A.C. and B.E.A. aircraft. 


tinue to contribute 60% to capital 
development expenses and provide aTc 
and other essential services. 


KANGAROO JETS.— Qantas will put 
its Boring 707-138s on to the Sydney- 
London Kangaroo route on October 15, 
and B.O.A.C. will start using Comets on 
the route on November 4. Qantas will 
fly three services a week and B.O.A.C., 
five a week; there will also be a weekly 
Qantas Constellation service from Sydney 
via Melbourne, Perth and Djakarta to 
Singapore, connecting with a Comet 
service there. On November 3, Qantas 
will introduce an all-freight Sydney- 


London service using an L-1049. 


ALL CLEAR FOR PRESTWICK.— 
On September 3 the Ayr County Council 
accepted the latest proposals for making 
an immediate start on the development 
and extension of the main Prestwick 
runway for use by the long-haul turbo- 
jet transports next summer. Discussions 
on the method of dealing with the A.77 
road traffic have been deferred and the 
present control system will continue. A 
new terminal building, adjoining the rail- 
way and on the south side of the 
extended runway, is to be built. 


ARGENTINIAN LOSS.—One of the 
three Comet 4s so far delivered to 
Aerolineas Argentinas crashed while on 
the approach to Asuncion Airport, 
Paraguay, on August 27 in poor visi- 
bility. On a flight from Buenos Aires 
to New York the Comet apparently flew 
into the ground about eight miles from 
the airport. The captain was killed and 
one of the 58 passengers died. 


HYBRID TEST VEHICLE. — Vickers- 
Armstrongs’ own Viscount 810 proto- 
type (still in Continental markings) has 
for some time been used for Vanguard 
development work—first with the 
control system and later with a tail- 
plane section in place of the standard 
Viscount fin. This is fitted with a 
Napier Spraymat de-icing system and 
a water-spray rig has been mounted on 
the rear fuselage of the 810. 


COACHMAKERS’ OFFICERS,—At a 
recent meeting of the Court of the 
Worshipful Company of Coachmakers 
and Coach Harness Makers the follow- 
ing officers were elected for the ensuing 
year:—Master: The Hon. D. G. Berry, 
T.D.; Senior Warden: Sir Reginald 
Verdon Smith; Renter Warden: Col. 
G. A. Norris, O.B.E., M.I.Mech.E.; and 
Junior Warden: Mr. P. S. Croall. 


SPERRY EXECUTIVE CHANGES.— 
From the Sperry Gyroscope Co., Ltd., 
comes news that Mr. R. Broadbent, the 
company’s managing director, has been 
appointed chairman to succeed Mr. A. 
Hillier, O.B.E., who retired at the end of 
He has also been appointed chair- 


July. 
of the 


man and managing director 


New Holland 
Machine Co., Ltd., and chairman of 
Industrial Products (Speco) Ltd. Mr. 
G. E. D. Whitaker has become a director 
of the New Holland Machine Co. and 
remains as general manager. Mr. S. E. 
Spicer, a director of Sperry Gyroscope, 
has been appointed to the board of 
Industrial Products (Speco) Ltd. 


subsidiary company, 


MINISTRY APPOINTMENTS. — 
Among recent changes at Under Secre- 
tary level in the M.T.C.A. is the 
appointment of Mr. R. R. Goodison to 
take charge of the Aviation Safety and 
General Group in place of Mr. C. W. 
Evans, who is retiring. Mr. G. S. Riddle 
has been appointed private secretary to 
Mr. John Hay, M.P. 


NEW PRESIDENT.—Mr. L. A. 
Woodhead, managing director of Cossor 
Instruments, Ltd., has been elected presi- 
dent of the Scientific Instrument Manu- 
facturers’ Association. Other new officers 
of the Association are: Mr. A. W. Rundle 
of A. Gallenkamp and Co., Ltd., Hon. 
Treasurer; and Mr. E. R. Ponsford of 
Solartron Electronic Group, Ltd., Hon. 
Secretary. 


AERO GOLF.—The Aero Golfing 
Society held a meeting at Woodcote Park 
at the invitation of Mr. F. A. Laker on 
August 28. The morning nine-hole medal 
competition was won by D. H. Steel. The 
afternoon two-ball Stapleford competi- 
tion was won by R. E. Hardingham and 
L. H. N. Bickmore. Runners-up were 
S. W. C. Taylor and H. K. Cartwright. 
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Anywhere in the World is an Airfield... | Stand E, Farnborough, 1959 | 


FORTHE winGs 


Anywhere, that is, where there’s a 100 yards or so of anything like level ground, oe ten 
9 
the Twin Pioneer lands comfortably on that, and takes off from even less. /6 PASSENGER 


Simply, cheaply — almost sedately —the Twin Pioneer is opening up some of i e P e aes oe 


S C O T = I Ss H Gs AVI AT I O N NOW FITTED WITH HIGHER-POWERED ALVIS LEONIDES 


PRESTWICK AIRPORT - AYRSHIRE + SCOTLAND OR PRATT & WHITNEY R. 1340 ENGINES. 
Telephone: Prestwick 79888 


3 Sag 
3 Be ai eae, 
Bee ee 
: : ee Sag oe 
ae a Bg 
; 2a ee an 07 tae 
eee: <s aa 4 eee 
; = ee 
= - = — “ Mise “ 
25 — Jf > \ ee 2 oe See: 
= px Se ee et it 
4 — . 2 ; e — ig Pests i 
% ¢ 2 opete hose re 
| ny a J “Ute ee) Esme 
: mer P ‘ ee ie Sa ie 
a siti gui % = Bet: ae om 
“ . “— = a a a st q 
= po : ‘pie? Bape 
' Pi : ; aw | Die” fee 
ay ae . “ é 4 eet Re 
} , ee = * : i : i a ee ee 
4 ¥ a“ at ate , é —— si 
\ - in - a ‘ y ee oa ” 
rs a 5 , — oa te ¢ ; ° a | : ; eee, <Saee 7 ee ante 
en ee s ; ai 4 ; a” ad = Oe BZ 
fa sie - -— ; oe = . eI Ss 
Ee re - a aes Begs r i-_ —- ae Bae 
* 1 4S Ae z: 4 ; a. ; 
Qc na a = - : ee ae 
“She = > . a 4 L er! a ; 
‘ —= 3 arias ts ert 
Se ‘ 4 ; are ee) Meee 
~ sig 4) ae ae ee 
z a “ - Bee ; Tegan bys 
3 - — — 4 See ¢ key, ve Cis Fe cue 
: , a A ; i — ; eee) geaken! 
: “a o” ail : ee ; ; Be oe? 
: . % r a ”“ ; ny ay me 
: a si - af sii ae :. = z s eat 
a — e 4 aes ee * aaa: | 25 
. ' i ‘ ei Bee... ae “ai 3 : 
2 - - ae — £2 BB 
Y a ee 
PE i é a mata 
i : “on ie 
F ? a . 
: f is, /. i { PP cha? : Pc 
a ee P ae 
5 es: e 
” am - ¥ 
Ea Nat eee a 
= Bs * “ . 
eae ae , G4 
< 4 . ae y ‘ 
S 2 - e ee 2 ae ale 
‘ : ‘ y oe ely a 
3 * : = 2 * ie: Birt. ae 
Be ‘ es aan F 
é “2 : : : * = Oa ie 
a ‘ 9 ae : 
§ . ~ ¥ = ‘ke +, Peep. « 
i 4 Be ise: e. 
; £ “< ‘ & ; : ; 2 ad Pe ae Ppa 
Bie - é ie aa ae Pan 
y ° 3 —- f 
a ne : : a ies 
' ; ze . alien, WORE 
. e a. Seah fake 
= i 4 eae baer vag 
; ee at ne 
. . - | ae 
loo Be i "a ¥ me ai ’ 
i Me ee ; i e 
i a a An . we ie - > 
os 
5 ra f 
: 
eo = 
: : aes ; Batt alt (eh aaa 


THE AEROPLANE 60 SEPTEMBER 11, 1959 
and ASTRONAUTICS 


a 


ff 
p Ce y\ 


» 
"4 > ae 


PETO AND RADFORD-:+137 VICTORIA STREET‘: LONDON:SWI PR3O 


“< ee ae 
“. ae, 3 —_—— _— - : 

ee es o 

es ow et BEE eee gusguseneeRBSSttazcccccs a aaseasseete N 

5 om sa _ 48 puneeeeces EERE Eee peueeeeees ttre 

ies aoe auaaaee LEE asaaanePe EERE Uaaceceee eaten 

. ian ro Speuseeteeteceauasee josseeness ACC saaepeeenes 

i iw te area venstoeeceaesoeceezesat vineecbicetres ooo 

ee re < Sua teseetatatatataeedtisereceenststatateate 

= ao ebeseesetceereenetercessteaseeatecsers 

a is EEEEEEEEEE EEE eee 

s 7 EEE EEE 

Ses - a’ SEER EEE EEE 

Be is Ao STsssseeee 

e = Sooo 

a. io ac saeseeees 

ae me a saeeen | 
a 1 2) STRUCTY, 

hs ce rr 

a e 

A: € — 2 

aoe ANS aiil 

a E ®. \ \N oe : 
ee . " \ Ss : 
3 ge ——_ \ NS f 

: ae Lr ort 

a. site Be PRS EX <5 

Ta 2 = — So = = 
a r eS —— = : 

ee ; —_ ance ENG Doe! 0D i SS 4 

cae oa a= — Y) an 

a 1 Cad Ap 1 IRE : a 

Ree. ‘ 4 

4 st | et US oH 

ipod = Cot)ira> 6 NS aS aa8 

ae ¥ oo Lo RANE wee 

aie o I, ——S ~<), : AS ce 

i ie <r IV CY SS rr 

*4 — AR ~< S ctr 

Te 7 © SN Ss aaee 

ge , op” BE AEA ss 

ge i. mise NX WS a 
Le r = SY NN anne 

¥ > suse 
cE. = a SER ES | 
ae a coc 

me - and coe 

he Whey ¢ saeee 

= ©n tt ca sence 

ae We useeee 

Pe aseee 

a Lo oe 

ae coe 

ey the Cre, Succes 

am Aig » ZCS Pt 

= tCe aesnee 

2 was seseee 

oe A 

ia sor 

te pueEeee 

ie C. sco 

ae See th coe 

a em on Stand 257 S.B.A.C = Ere 

aia ER 

= Stoo 

he essaaeee 

Pe tre. 


SEPTEMBER 11, 1959 


Correspondence 


Grahame-White’s Gold Medal 


N his interesting article on the career of my old air friend 

Claude Grahame-White, whose death came as a big shock 
to me, “ G.D.” says that though Claude did so much to further 
British aviation, he received no medals, decorations or honours 
in Britain. 

This is not strictly accurate, as in 1910 he received the Gold 
Medal of the Royal Aero Club to commemorate his victory 
in the Gordon Bennett race of that same year. 

Epsom, Surrey. Harry HARPER. 


Saving One Sunderland 


ETER THOMAS deserves support from all past Sunderland 

pilots and crews in his plea that one boat should be kept 
by the R.A.F. for display and inspection. If a central base 
like Calshot is not available, then Pembroke Dock is the 
obvious place. 

Despite the many added duties, and frustrations, of a flying- 
boat crew all had great pride in their boats, which were often 
“home ” for quite long periods. What pleasure we would all 
have in seeing a Sunderland again, whether in the air or up 
on a slip. With this feeling of comradeship amongst old boat 
crews the more’s the pity that the ex-boat squadrons in this 
country never hold re-unions (except, I believe, 202). My two 
wartime squadrons have only managed one between them— 
in 1946! For goodness sake try and keep the boat tradition 
alive. 


Kirtlebridge, Dumfriesshire. Hector Monro. 


Increase in Business Flying 


N page 74 of the issue of THE AEROPLANE AND ASTRO- 
NaUTIcs for August 28 last, it is suggested in the article 
“Personal Flying” that an organization should be set up to 
advise business pilots on all matters concerning business flying. 
The Royal Aero Club already provides for its members an 
advisory service on all aspects of private and business flying 
and it is heartening to know that a distinct upward trend is 
noticeable in the interest shown by firms and individuals in this 
form of aviation, the trend reflected in the increasing use made 
by members in recent months of the facilities offered by the 

Club in this direction. 

J. H. Bvake, 


London, W.1. 
Public Relations Officer—R.Ae.C. 


A Curtiss Prop? 

HAVE found, some time ago, a broken prop from an engine 

of about Great War vintage. 

I would like to trace, if possible, details of this engine and 
possibly the aircraft to which it was fitted. As the aircraft 
may be of American origin this may be difficult. 

The markings on the prop boss are as follows: 


One side: 

AD 543 R.H 
90 HP CURTISS 
G 314 N 95 
and the other: 
D 2520 

P 1580 


G 31(?) N 95 


Farnborough, Hants. K. R. F. KENworTHY. 


Nine Days’ Hard 


T must have been one of those rare clockwork ferrying days 

when (see the letter in the issue of August 21) Messrs. Warren 
and Burstow completed their six delivery-cum-taxi flights in six 
different aircraft types. During that era of self-navigation, often 
in strange and harassing devices, records of the opposite kind 
were more usual. 

One ferry pilot, to my knowledge, spent nine days early 
in 1940 taking a Wellington 1 from Marham, Norfolk, to 
Aldergrove, Northern Ireland. Drip-dry shirts had not then 
been invented and over-night bags were kept small enough to 
go into odd crannies like gun bays. So it was a far from jolly 
trip, with damp stops at Squires Gate and West Freugh, and 
intermediate prowlings around St. Bees Head, where the clouds 
were always down on the sea. 

Characteristically enough, after eight days of fog and/or low 
cloud, the ninth day was cloudless. When the Wellington had 
been delivered the pilot was motored over to Belfast Lough, 
whence he took a Hereford (and his ear defenders) some 250 
miles straight down to the Cotswolds. An inversion produced 
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ground mist all over the North Midlands, but he navigated 
successfully by the then familiar and remarkably reliable 
balloon-barrage-plotting method. 

Nevertheless, even this pilot has to admit that there were 
some good ferrying days when everything went according to 
plan. A few weeks before the Wellington trip he had flown, 
in One winter’s day, a taxi Anson from Bristol to Kemble and 
Brockworth; a Gladiator to Shawbury; an Anson to Liverpool; 
a Blenheim to Hullavington; and an Anson to Croydon, via 
Aston Down, Kemble and Brize Norton. His logbook does 
not explain why he went to Croydon; logbooks can be as extra- 
ordinarily unevocative as they are sometimes evocative. 

London, S.W.3. H. A. Tayvor. 


Saab Lansen 


HILST reading the Paris Air Show Report in THE AgRo- 
PLANE AND ASTRONAUTICS (August 14, 1959), I found a 
mistake in the designation of the Saab Lansen which appears 
on page 8, Military Aircraft at the Salon. I quote, “ Saab also 
displayed its 35B Lansen two-seat all-weather fighter.” The 
correct designation is the Saab 32B Lansen. I hope this mistake 
will be rectified. 
Maidstone, Kent. 
[Thank you. It will be. 


Las rea 


The Farnborough Flavour 

“He's a real salesman. He’s sold his wife the idea 
that Farnborough runs a fortnight.”-—-D.H. Gazette. 

Then there’s the wife of a newcomer to the industry: 
“Well, I think there’s something pretty fishy about 
an air display where they show pods and plants.” 

* 

Probably the same lady who asked: “ Does that 
mean that there are 807 squadrons in the Fleet Air 
Arm, dear?” 

A stirring thought, especially if you apply the prin- 
ciple to the U.S.A.F. Their VC-137A (military Boeing 
707, not a Vickers job) which brought Mr. Eisenhower 
here, is one of three operated by the /,298rh Air 
Transport Sqn. of the /,254th Air Transport Group. 
Which would mean, if my slide-rule is correct, that 
the U.S.A.F. have got 1,627,692 Air Transport Squad- 
rons which, I think, verges on the moot. 

* 

When a friendly reader saw the Canberra with the 
swinging nose, it struck him that Silver City might 
now combine their Canberra-ferrying with some swift, 
if slightly expensive, Channel car ferrying. 


G. W. SHaw (MASTER). 
Ep.] . 


* 


Devoted followers of this column must have come 
away from the Hawker Siddeley stand with mixed 
feelings. Having heard that old Wren could be seen 
there in attendance on Armstrong Whitworth’s vilely- 
named Seaslug missile, they would have found two 
Wrens, beth of them much prettier than this one, 

* 

Great relief to note that the S.B.A.C., unlike its 
French equivalent, the U.S.LA., still puts up a show 
of watching the flying and positions the company 
enclosures accordingly. At Le Bourget this year, half 


of them faced away from the flying. Practical people, 


bag POLE 


the French. 
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NOTES AND EVENTS 


ita Siti 


INSTRUMENT CALIBRATION.—A port- 
able self-contained pitét/static test set 
produced by Louis Newmark, Ltd., for 
use in the calibration and adjustment 
of aircraft instruments and autopilots. It 
can simulate all altitudes up to 72,000 ft. 
and airspeeds up to 660 knots at sea level. 


HERALD STYLING.—Charles Butler 
Associates Design for Industry, Ltd., 
announces that the company has been 
retained by Handley Page as design con- 
sultants for the interior styling and lay- 
out of the standard production version 
of the Herald. The object of the appoint- 
ment is to achieve a standard form and 
lay-out for the Herald which, with colour 
variations chosen by operators, will thus 
give the effect of modern custom styling. 


SMITHS MOVE.—The executive man- 
agement, the technical sales and services, 
and the accounts and commercial depart- 
ments of Smiths Aviation Division now 
have their headquarters in Wembley. The 
address is Kelvin House, Wembley Park 
Drive, Wembley, Middlesex. Phone, 
Wembley 8888. 


PYE SUCCESS.—An order for three 
sets of Pve 1Ls equipment has been placed 
by Yugoslavia, together with a con- 
siderable quantity of vHFr and HF units 
for ground-to-air communications and a 
fixed station and mobile radiotelephones 
for airfield vehicle control. 


PLASTICELL SALES.—B.T.R. Indus- 
tries, Ltd., has acquired from Kleber- 
Colombes of Paris, the manufacturing 
rights in the United Kingdom of the pro- 
duct known in France as Klegecell, and 
in this country as Plasticell. Microcell, 


Ltd., a member of the B.T.R. Group, 
will now market Plasticell throughout the 
U.K., and the promotion and sales of the 
product to users in the glass reinforced 
plastics industry will be handled through 
Glass Yarns and Deeside Fabrics, Ltd., a 
Microcell associated company. 


SERVICE TRANSPORT.—The M.o.S. 
has placed contracts with Leyland 
Motors, Ltd., for 86 special 6-wheeled 
chassis which are to form the basis of 
new refuelling vehicles and tipping trucks 
for the R.A.F. Based on Leyland Hippo 
models, powered by 125 h.p. diesel 
engines with four of the six wheels 
driven, 68 of the chassis will be used 
for dual purpose refuellers and 18 will be 
fitted with tipping gear and bodywork. 


COMPANY MOVE.—After more than 
25 years at Ingate Place, London, Stream- 
Line Filters, Ltd., has moved to new 
premises at Henley Park, Guildford, the 
headquarters of the parent company, 
Vokes, Ltd. The company’s new address 
is Henley Park, Normandy, nr. Guild- 


ford, Surrey. 


AIRCRAFT TYRES.—The latest addi- 
tion to the Dunlop Film Library at 
Wilton Crescent, London, S.W.19, is 
entitled “ Wheels on Air.” Available on 
free loan in 16 mm. Eastmancolour and 
running for 11 min., the film shows the 
testing and inspection of Dunlop aircraft 
tyres, wheels and brakes before they 
leave the company’s factory at Coventry. 


NEW ACCELEROMETER.—Techni- 
cal Ceramics, Ltd., has developed a new 
accelerometer, Type G88, weighing only 


AVIATION CALENDAR 
11-13.—Rally at Baden Baden 
organized by the German Acro Club 
September 13. — 
Acro Club 
sington. 


Newcastle-upon-Tyne 
“At Home” and air race, 


September 14. — Brancker Memorial 
Lecture, “ World Peace Through Air 
Transportation,” by Capt. E. V. Ricken- 
backer (Eastern Airlines) at the Roya! Inst. 
of British Architects, 66 Portland Place, 
London, W.1, at 17.45 hrs. 

September 14-20. — Battle of 
Week. 


September 15-18.—International Agri- 
cultural Aviation Conference at College of 
Acronautics, Cranfield, Beds. 

19.—International 
competition at Zurich. 

September 19.—R.A.F. “At 
Day. 


September 19.—Aviation Forum's Air- 
borne dinner. Rendezvous at she 
Airport 18.15 hrs.; take-off 19.00 hrs. 42s. 
per head. Book. Elliot, Hon. 
Treasurer, Aviation Forum, 14 Tudor 
Court, Gunnersbury Ave., W.5. 

ember 20.—* Battle of 


23.——-R.Ac.S. Graduates’ 

and Students’ Section Film Show at the 
Library, 4 Hamilton Place, Leadon, W.1, 
at 19.30 hrs. 
September 


Britain 


balloon 


Home ™ 


John 
Britain " 


Sunday. 


London 
* Weather 


24.—University of 
extra-mura! studies lecture, 
Charts, Fronts.” by C. E. Wallington, 
M.Sc. at the Kronfeld Club, Basement, 
74 Eccleston Square, London, S.W.! 

September 24-25.—Acrodrome Owners 
Assn. Conference, Roya! Hote!. Bristol. 

September 26-27.—Rally organized by 
the Genoa Acro Club, Italy. 

September 29.—R.Ac.S. Luton Branch 
lecture, ** Ballistic Missile Design,’ by E. C 
Cornford (joint lecture with E.E.C.). 
English Electric, Stevemage, at 18.30 hrs 


20 gm., to meet the demand for a light- 
weight high sensitivity transducer capable 
of measuring shock and vibration in 
guided missiles and aircraft. The piezo- 
electric ceramic material used has a tem- 
perature range from —40° to +80° C., 
low temperature coefficient and long term 
stability. The transducer has a linear 
output over the acceleration range .01 to 
250g. 


Company 


New Patents 
APPLICATIONS ACCEPTED 
821,411.—Hoover, V. A.—* Linear actuators.” — 

Jan. 31, 1956 
821,468.—Pacific Sciemtific Aeroproducts.—** Control 
line regulator.""—Jan. 25, 1957. Gan. 30, 
1956.) 
821,544.—Rolls-Royce. Ltd.—* Supersonic speed 
aircraft.""—Aug. 24, 1956. (Sept. 8, 1955.) 
821,268.—Voiat. C. A., and Devantier, K. E.— 
“ Aircraft provided with emergency signal- 
= devices.""—Feb. 15. 1957. (Feb. 17, 
1956, and Dec. 17, 1956.) 
821,445.—National Research Development Corpora- 
tion.—“* Explosively operated quickly 
releasable holding devices.“"—July 3, 1957. 
Uuly 3, 1956.) 
specifications ‘ot above available Oct. 7, 
1959. Opposition period expires Jan. 7. 1960 


RECEIVERSHIPS (APPOINTMENT OR 
RELEASE) 
C. A. Swales (Aircraft), Ltd. (582,802).—Aircraft 
component manufacturers, etc., Half Moon Hill, 
Dunstable, Beds. David G. Tate, of 13 St. Peters 


Personal 


Heghes.-On August 24, at Bushey Heath 
Maternity Home, to Norma. (née Phillips), wife of 
We. Cdr. D. L. Hughes, R.A.F.—a daughter. 

Mallorie.On August 27, at R.A.F. Nocton Hall, 
Lincoln, to Ursula, wife of Ws. Cdr. P. R. 
Mallorie, R.A.F.—a son. 

—On August 23, at Montreal, to 
Rosemary (née Wardicy). wife of Fit. Lt. M. J 
Rayson, R.A.F.—a daughter (Karen Leigh). 

Scott.-On Aucust 26. at the Louise Margaret 

. to Barbara (née Guest). wife 
. Scott—a daughter Jane). 

Serivens.--On August 28. at R.A.F. Hospital, 
Wroughton. to Meirwen, wife of Fit. Lt. E. 
Scrivens—a son. 


Notices 


Stokes.—On August 26. at Leamington Spa. to 
Mary (née Thompson). wife of Fit. Lt. F. Stokes— 
a dauehter Gudith Gaye) 

Torrens.—On August 27, at Greenwood, Nova 
Scotia. to Barbara Beda (née Cheel). wife of Fig. 
Off. P. A. Torrens. R.C.A.F.—a son (Philip) 

Wood.—On August 23, at the Grantully Nursing 
Home, West Hartlepool. to June (née Campany). 
wife of Sqn. Ldr. C. J. S. Wood—a son. 

DEATHS 

Fairbaira.—On August 29, at Melbourne, 
emo, ba Capt. Charlies Osborne Fairbairn, 

O.B.E.. A.F.C... of Banongill, Skipton, Victoria. 

er.—On August 26. Fit. Lt. John Hillary 
Hardaker, R.A.F., Central Flying School. 

Tew.—On August 26. at Cannes, Sqn. Ldr. 

W. H. E. Tew, R.A.F. QRetd.). 


. 
Notices 
Albans, was appointed Receiver on 


April 28, 1959, under powers contained in instru- 
ment dated July 24, 1957. 


INCREASE OF CAPITAL 


_, Sywell Aerodrome, Ltd. (272,168)—-8 Drapery 
orth on. Increased by £15,000 in 
ii ord. shs. beyond the reg. cap. of £35,000. 


NEW COMPANIES 

K.D.G. Industries, Ltd. (630.766) Private co. 
Reg. June 19. Cap. £1,000 in 20,000 shs. of Is. 
Manufacturers of and dealers in instruments, gauges, 
fuel and oil pirine. indicators, control'ers, recorders 
and other accessories. Directors: R. B. Ogden, 
F.C.A., . . T. Stow, A.M.1.Mech.E., etc. 
W. A. Puagsicy, A.C.W.A., F. E. Barritt, B.Sc., 
and L. R. Pullen. Soirs.: Theodore Goddard and 
Co., 5 New Court, W.C.2. 

Macai Equipment Co., Ltd. (629,356). 
co. Reg. June 2. Cap. £2.000 in £1 shs. Objects: 
To carry on the business of general, precision, 
mechanical, motor, aeronautical, electrical and con- 
structional engineers; manufacturers of and dealers 
in thermo-plastics and thermo-<etting plastics, etc. 
Directors are: Richard E. McCarthy. 26 Vale 
Close, Lower Bourne, Farnham, Surrey: and 
Albert Hale, 8 Salcombe Drive, Morden. Surrey. 
Sec.: Kathleen M. Swift. Reg. office: 63 Effra 
Road, Brixton, S.W.2. 

Skimeraft, Ltd. (631,992).—Private co. Reg. July 
6. Cap. £100 in £1 shs. Manufacturers of and 
dealers in all kinds of hovercraft. cushion craft, 
surface skimming craft. etc. Directors: Elsa Bennett 
and Donald C. T. Bennett. both of Deepwood, 
Farnham Royal, Bucks. Directors of Air Britannica, 
Ltd., ete. Sec.: Elsa Bennett. Reg. Off.: Deepwood, 
Farnham Royal, Bucks. 

Vigors Aviation, Ltd. (630,896).—Private co. Reg. 
Sune 23. Cap. £1.000 in £1 shs. To purchase, sell, 
import, export, build, hire, charter or otherwise 
acquire, hold or dispose of aircraft. helicopters, 
etc. Subscribers (each with one sh.): R. H. Dixon, 
solicitor, and A. G. Staplehurst, solicitor’s clerk, 
both of 4 Throgmorton Avenue, E.C.2. First 
directors to be appointed by subscribers. Solrs.: 
Travers Smith, Braithwaite and Co., 4 Throgmorton 
Avenue, E.C.2. 


Street, St. 


Private 


Boe) < Angee: es ee [oe oe Pee Sele 6 ee 
oo oe 1... See ere 4 es ¥ ae J ae 2 as ee 
Pe eee EF: E : a 
Pe ‘ 
alee 
pr. 
Wee: 
Cie 
i ik PF 204 el 
3 jo LL LL 
fal 
% 
a Se es i EE 
Mi AY r >? < - = 
ee : * * a 
4 at ¥ & ia. 
oe ¥ + 
et ee 
‘a Mey il 
bat - # 
Pee - ga ; 
4 Es 7 “ 
is — ee ~ _ 
4 —= all Fi 
“eg : > ; ein, — i - 
es ‘i . “ fa 
ae ‘s Re. 7 ” ; ss * 
. er oe se a — TT 
Be. Je ce ck % 
ee Lepr. te a 3 
J * us “em, ty we ae 
a , 
a9 
oa: 3 
ay 5 
awe a. % 
iN 
% 
Bi 
Pi 
oy. 
“ate 
ae 
ce. F 
Pig 
i = 
‘ae 
a 
4 ’ 
4 ee 
a : 
oe. ic? 
Fab, ; Pe 
ea ; 
ae | 
aA od ; 
me 
: ots 
a 
a 
me 
E 2 
% Pn 
i i SST 
ce 
et. a 
es BIRTHS 
Mga ta 
eee : 
x [. 
BAER ‘ 
oes 
fe 
= i. 
aes 
Ss 
fe 
‘@ 
J | 


sneeeneneees SE ee: ianial — 
al i ia wipes * ee Se ae ore ee pein: 5 5 tat ee ca a cai st pes ae 


SEPTEMBER 11, 1959 61 THE AEROPLANE 
and ASTRONAUTICS 


This is the Murphy MR 380 
Aircraft Tape Reproducer specified o 
by BOAC for use in their Boeing 707 


<2 


RATER 


STA ea 


The Murphy MR 380 is an aircraft unit designed to play standard 2 track 
}-in. pre-recorded tapes over the aircraft Passenger Announcement 
System. It has been specified by BOAC for their Boeing 707 aircraft to 
be delivered later this year. Here are the brief facts: 


Frequency Response: Level from 50—7000 c/s NARTB equalised. 
Pre-Amplifier: Plug-in, transistorised unit, removable for 
servicing. 
Tape Transport: By 28-volt governed motor giving automatic 
reversal at each end of tape, with 
manual over-ride for spool changing. 
Spools: 7in. diameter, giving 2 hours playing time at 3} ips. 
Control: Remote combined or independent ON-OFF 
switching and Gain Control. ON-OFF switch 
incorporates automatic fade in and fade out feature. 
Size: Standard4 ATR long to ARINC characteristic 539. 


The Murphy leaflet all about the MR 380 is yours for the asking. 


keep in touch 
with murphy ) : 


Murphy Radio Electronics Division, Welwyn Garden City 
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WESTON 


AIRCRAFT INSTRUMENTS 


TEMPERATURES 
PRESSURES 
CONTROL SURFACE POSITIONS 


TURBINE SPEEDS 
ELECTRICAL POWER 
NAVIGATIONAL AIDS 
GROUND TEST SETS 
ICE WARNING SYSTEMS 
RELAYS 


See the latest 
WESTON Instruments 
at the S.B.A.C. display 


STAND No. 152 


SANGAMO WESTON LTD 


ENFIELD - MIDDLESEX 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, 
fie Factory: Port Gi 


id + Scottish Po asgow, Renfrewshire, 

ort Glaagow 4/15! - prenchees Lendon, “ane 4971 

Centrel 6208 - anchester, Central 7904 

Neckasdle-on tyne, Newcastle 26067 - Leads, Leeds 30867 

0230 Wolverh ton, Wolverhampton 

1912 - Nottingham, ocinghes + Bri ristol 
; Seton 23328. 
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AN OIL COOLER FAN 


IN 3; MONTHS 
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THE AIRSCREW COMPANY & JICWOOD LIMITED - WEYBRIDGE - SuRREY 
TELEPHONE: WEYBRIDGE 2242/7 


l 


The oil cooler fan for the WESTLAND WESSEX 
rotor gearbox had to have high perform- 
ance and be of minimum weight and size 
with a reasonable noise level. A special 
arrangement was required for belt drive 
from the tail rotor shaft. 

In only 34 months it was designed and made 
—a 12” axial flow unit rated at 2170 cfm 
at a Fan Static Pressure of 8” w.g. fitting 
neatly into the ducting. 

Airscrew, one of the oldest names in the 
business, have designed fans for most 
duties in very many modern British air- 
craft. When you have a fan problem you’ll 


get faster results if you salt - 
Airscrew 


at STAND 155 
S.B.A.C. Exhibition * Sept. 7-13 
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* ° v : r 
Dovt averheak the pilose — les Aowsag Wo best 
This business of cooling modern aircraft, missiles and equipment 
(to say nothing of passengers and aircrew) has been getting more and more difficult 
and complicated. Or was until B.O.A.E. introduced their system of eva»orative cooling. 
All that happens is that a liquid gas is expanded through a heat exchanger and 
eventually vaporized. The heat exchange involved in vaporising 
a liquid gas and raising the temperature to ambient conditions is very large 
—and enables high cooling loads to be met with a minimum of weight. i 
The simplicity of this B.O.A.E. system makes it very flexible. It can be oa 
adapted for aircraft, missiles, individual equipment installations—and 
even single flying suits, merely by varying the size of the liquid 
container and the flow rate. In fact if anyone has a wrist watch bik 
that runs too hot, we may be able to help. ae 


British Oxygen Aro 
Equipment 
THE PINNACLES * HARLOW * ESSEX Bo 


Backed by the long experience 
of British Orygen Research 
in the low temperature field 


British Oxygen Aro Equipment combines the resources of the British Oxygen group of companies and the Aro Equipment Corporation of Obie Be 
and is backed by the extensive facilities of the British Oxygen Research and Development Establishment at Morden. 
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Lighter, Cleane": 


WZFiilliam Mallinson 
and Soms X.td. 


130 HACKNEY ROAD -LONDON -€E.2 
Telephone Shoreditch 7654 Telegrams ‘Almoner’ London 


MANUFACTURERS OF PLYWOOD 


ARMOURPLY 


GALLEY 
EQUIPMENT 


Meal, Tray Boxed, 


Sar Boxed 
and Eyugjoment Bored 
rigid than Sheet Met, / 


TYPE | MEAL BOX 


Designed to take 6 or 8 trays 
of 11” width and to fita galley 
installation measuring 
114° x 174%" x 184". 

Constructed from MALLITE 
EGB.4. which has given many 
years of service as an aircraft 
floor taking direct seat loads. 


PANELS AND AIRCRAFT LAMINATES 
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REID & SIGRIST LTD. 


BRAUNSTONE WORKS ' LEICESTER 
Telephone 858101 (5 lines) 


a 


SPECIALISTS IN GUIDED MISSILE AND AIRCRAFT INSTRUMENTATION 


Your enquiries are invited for any of our products in the Gyro field. We have 
participated in many important research and development phases of guided missile 
control and production of precision instruments. 


Contractors to: Admiralty, Ministry of Supply and Foreign Governments. A.R.B. & AJ.D. Approved 
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WHEN THERE CAN BE 
NO COMPROMISE 
WITH RELIABILITY... 


is vital, Amphenol Connectors play the part for which they have been 
designed with complete dependability. More than 25 years experience 
in this field plus rigid test requirements far beyond likely operating 
conditions help to ensure their sturdy reliability. 

For example, Amphenol MinniE miniature multi-contact connec- 
tors are tested for altitude-moisture resistance by submersion in salt 
water and altitude cycling to 80,000 feet, to 65,000 feet and then 
returned to room ambient pressure. 


Amphenol 165 Series Connector 


Designed especially for use with the ARCS2 
on installed in the Vickers-Armstrongs 

imitar "’, the English Electric © Lightning" and 
other military aircraft. Variants of this 42-contact 
connector are available to meet different require- 
ments. Another new Amph de are 
the “Stub-E" Connectors, fulfilling environmental 
resistance requirements in aircraft and guided 
missiles. 


Amphenol MinniE Connector 


oc 


Quick disconnect, multi-contact, 

bayonet lock types. Available as Plugs, Cable and 

Panel Receptacies and Single Hole mounting Re- 

septacies in four constructions, five shell sizes and 
insert arr 


We can also supply min- 
iature co-axial connectors, 
co-axial changeover 
switches (hand or relay 


operated) and micro- 
potentiometers manufac- 
tured by our Industrial 
Products, Danbury- 
Knudsen and Borg 
Divisions. 


miniature 


te quote for complete Have you had 
using Amphenol connectors your copy of this new 
Amphenol Publication? 


= IEC2 is a new publication, 

tailing a profusely 

ustrating a wide range 
of Amphenol connectors, 
with reference sheets for 
contact arrangements and 
insert specifications. Write 
Sor your copy now. 


AMPHENOL (Gt. Britain) LTD. 


Victoria Road, Burgess Hill, Sussex. 
Telephone: Burgess Hill 85616 2, fines) 
Amphenol, Burgess H. 


We will be 
cable assem 


including ‘ potted’ versions if desired. 


Telegroms- 
aiteasin ELECTRONICS CORP., CHICAGO, U.S.A. 
AMPHENOL CANADA LTD., TORONTO 9, ONTARIO. 


THE 
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MOLLART 


UNIVERSAL JOINTS 


are used in the Flap Drive mechanism on the 
Vickers Vanguard and the Argosy 
A whole range of ME standard joints are available, made 
from high-tensile steel or light alloy. 
See them on Stand No. 81 at the Farnborough Air Show. 


LTD. 
KINGSTON BY PASS - SURBITON - SURREY 


MOLLART ENGINEERING CO. 


Tel.: Elmbridge 0033-7. Grams: Precision, Surbiton 
Approved Ait Ministry Gauge Test House under Authority No. 89755 of 1931 
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A and FLYING TIGERS 


‘s 


r 


Lodge have once again proved the excellence of their products how fit ¥ 
by obtaining considerable success with a new plug, the RS35R, By 


which they have developed for the Curtiss Wright Turbo-Compound “ 
engine, the most powerful piston engine at present in civil use. fl 
Trans-World Airlines, one of America’s largest airlines, if 
and Flying Tigers, the leading freight carriers in America, have af 


* 


signed contracts for the exclusive use of the Lodge RS35R in 
their DC7 and Super Constellation fleets which are powered by ge 
the Curtiss Wright Compound engine. These contracts were Al RCRAFT SPARK! NG PLUGS ee 
obtained in the face of keen competition from the American ees 
sparking plug manufacturers. The RS35R plug gives reliability 
and stable performance under all engine operating conditions, 
and service of between 750 to 1,000 hours are obtained without 
removal from the engine. Such service is obtained by the use of 
platinum alloy electrodes and the Lodge exclusive “‘ Sintox ”’ 
alumina ceramic insulating material. Other famous airlines 
who use the Lodge RS35R in their Curtiss Wright Compound 
engines are Air France, B.O.A.C., Lufthansa, Qantas Empire 
Airways, Sabena, South African Airways, Swissair, 

and Trans-Canada Airlines. 
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Control systems 


Universal joints ie 
Flexible pipe couplings >= : 


Ancillary equipment 
S.B.A.C. display. 


We design, develop and manu- 
factureaircraft control equipment, 
universal joints, flexible and self 
sealing coupling fasteners, gear 
boxes, maintenance equipment, 
standard parts, etc. 


stand 134 


Space does not permit mention 
of all our activities. A visit to 
our stand will prove to be time 
well spent for all actively in- 
terested in the aeronautical 
industry. 


AERO CONTROLS LTD. 


INDUSTRIAL ESTATE, WEEDON ROAD, NORTHAMPTON 
Telephone: Northampton 33131. 


ee eee 


4 = 

3 STAGE Air or Nitrogen 
These self-contained units have a displacement of 
} 9.8 cu. ft. per minute at working pressures up to a 

maximum of 6000 Ib/sq. inch. 
Supplied for ground servicing the hydraulic 
equipment or servo mechanism on the follow- 
ing aircraft:— Bristol Britannia, Vickers Vis- 
count, Fokker Friendship, Military Aircraft 
(S.R. 53 and Gloster Javelin) and Guided 


Missiles. in addition they are used for a 
wide variety of industrial applications. 


Please write for Leaflet No. 19 
giving fuil details. 


WILLIAMS & JAMES | 
ome OUCESTER 


GR S & CABLES ~COMPRESSOR GLOUCESTER 
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BY APPOINTMENT TO toed a iL HER MAJESTY THE QUEEN 


Suppliers of Fire Extinguisher 1 fait ihe so The Pyrene Company Limited 


OMPLETE FIRE SAFE 


throughout aircraft... 


PISTOL CRIP CO, HAND 
FIRE EXTINGUISHER 


WinG ROOT AREA 


This cut-away drawing indicates how the combination of four 
distinct methods of “pyRENE”’ fire detection and fire extinction 
can make a modern aircraft safe from fire. 


.. throughout airfields 
ee 


Constant study and research in this sphere of 


fire safety has produced interesting developments 
in the design and manufacture of fire-detecting 
and fire extinguishing systems for all types of 
aircraft as well as a wide range of crash tenders, 
other types of fire-fighting vehicles, and equip- 


ment to meet all airfield fire dangers. 


The “‘Pyrene” Mark VI Crash Tender (illustrated above), 


S.B.A.C.- FARNBOROUGH built on an Alvis chassis with Rolls-Royce engine, will be on 
; , operational duty throughout the display. 
Be sure to call at stand No. 83 and Outside Equipment ; 


exhibit “P” when you visit Farnborough. 


THE PYRENE COMPANY LTD 
9 GROSVENOR GARDENS - LONDON 5S.W.1 
Telephone Victoria 3401 
Head Office C Works BRENTFORD + MIDDLESEX 
Canadian Plant TORONTO Australian Plant MELBOURNE 


An investment in peace of mind 
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in Guided Missile assembly 


ACCURACY IS VITAL 


ACRATORK torque spanners and setting 
rigs are approved for torque applications 
in the assembly and maintenance of 


Britain's guided missiles. 


os... / “g 

BS sali " 9 

, / ee e PRECISION TORQUE SPANNERS 
f 


& 


as 


SPANNERS. Sixteen standard models provide for all loads 
from 4 0z./inches to 850 Ibs/feet. 

TEST RIGS. For checking and setting all types of torque 
spanners and wrenches. Five models cover all loads up to 
1,000 Ibs/feet. 


World Distributors: 


CORY BROTHERS & CO. LTD. 


ey cos ree “" 
a | Corys’ Buildings, Cardiff. Telephone: CARDIFF 31141 


AIR - LAND : SEA 
See us at 


STAND 216 


is the S preme lightweight at Farnborough 
high-temperature iMmsulating material 


REFRASIL insulating blankets, covered in cloth or stainless steel, are ideal for 


Refrasil skill and experience in 
all types of gas turbine. They are used by Rolls-Royce, de Havilland, Bristol, light gauge stainless steel fabri- 


Siddeley, Napier, and many other leading engine makers. cation are at your disposal, too. 
You can find out about them 
Find out more about Refrasil. Write for a detailed brochure:— from the same sources. 


THE BRITISH REFRASIL CO. LTD., Stillington, Co. Durham. Telephone: Stillington 351 


A member of the Darlington Group oi Companies 


See a NTT gs eee ae ee ' oe Sed a 
“+ ie 12. Se oe: Vie Soa een “te . = Reese i ae oe ee ae ‘ ori 
aa Se ees oust ae} a a : > ' 7 ; — poe Cae A . age Sees es 
- 32>, 9 Soe rey i CPi omer | lh sian eee a - eo : 4 
carer. . 
} a ; 
ee: 
xan 
> 
re ; 
‘ - 
ee as ae oo See » 
$53 ; “ed 2 3 
is te a cae j é 
eM 4 2 * 4 = 
er ; + oy mo 
— x be 
ret Soe “ ae eS. or 
oe’ * / ee aa pi : 
J r4 ™ 
na ; 2 
hes, * : - 
acy ‘ j p 
ro Fe 2 ‘ 
= foe iG 
Dae . y 
si Ee Pe op wnt ‘ 
asl . att a 
aise ca z 
Lt a 2 ¢ 
je ; : : 
ie Sai call ’ “5 ' - 
4 so — eT : 
od “a j ; ee 7 
ee ’ Rg bm 8 
eae : , 
pee ' 
ce. f 
oe 
3h 
ss 
Se 
ae 
ta a — 
a f. \ 
weet) ff 
vie 
1 
: : 2] | 
s " dae 
‘i & I. 
a 
ad Oe 
= 4 
iar PERE OS OS Lo nn 
ai 56 
e 
= yee: 2 pe 
oe = G iil oe ee oes 
9 : ws i a 
at ye: 7 _ ee 
Bie er te 52 
oe Me 
“ae a oo See i a 
Ne ie ees ; Po. 
oe * — : : 
e - + 
* . " d 
‘Ea 
a 
aa 
> * 
Sy ne ; 
Sin i << 2 
- Po 
eee ” - 2 
i : 
Mes : . 
. re, 
. 
pea 
ag 
. a 
4 "adi ? 
# Pe 
eet 
ti i 
<4 
, b« "a * 
ae 
pi i 
; NE eC 
‘ae Ss ss 
“a 
be te 
Bry. ae 
4 : i , ” 
= ae : - i 3 ey io pana 0) la a i Sr ees: ae » 4 
Sc) SR gat ince | aa. Ag ee a ts eee ee a a 
a ne an c We i tele ai a ase oa eee Weeks ee _ ae ears a fy. Tisks 7 
RR Oo ee EG oie ne ae mn Sk! as . Se ain araertieciies sho) (Gs ei 


71 THE AEROPLANE 


and ASTRONAUTICS 
‘ i white Sr 
= ay SN 
Wien 
iy ’ : ee aa 


- 


Ve al 


Capacities—Single Seat to 26-man Za 


The finest Inflatable 
Liferaft in the World 


R.F.D. COMPANY LIMITED 
GODALMING * SURREY * ENGLAND 


Telephone: Godalming 1441. Telex No: 13-533 


Also in: N. IRELAND - AUSTRALIA - CANADA - HOLLAND 
AFRICA - SWEDEN - FRANCE -: NORWAY - DENMARK - GERMANY 


§.B.A.C. SHOW FARNBOROUGH, STAND 119 
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High quality flight instruments of PZL make 
helped Polish sailplane pilots to win: 


@ World Championship 1958 in the 
“Standard” Class 


@ 10 international records 
@ 35 badges with 3 diamonds 


precision 
modern design 


Sole Exporter : 


MOTOIMPORT 


FOREIGN TRADE ENTERPRISE 
WARSZAWA, PRZEMYSLOWA 26, POLAND 
P.0.B.365, CABLES: MOTORIM-WARSZAWA 


More than 
- equal-to 
the extra 

Service 
demanded 


— reece ENERAL, | 
NL GABLES 
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: 

how goes the fuel’ : 

a Hh, 4. FCI FLOWMETER fi 
i INK * A typical Transmitter Unit for flows of $i 


200 to 8000 g.p.h.—weighs only 2} Ibs. 


ganeteeer PO eePesans,, 
. ee 


W HACC LM AMAA 


) 


( KG 
M\ Aa 
t))) i PACITOR FUEL GAUGE 
Tl | Mf Hl The combined Indicator 
a A and Oscillator unit—weighs 
Aa only 1 Ib. 10 ozs. 


The PACITOR FUEL GAUGE shows you how much is left in the tanks— 

either individually or all together on one dial. These readings are independent of ieee 
voltage supply, climatic conditions, or aircraft attitude over a wide range. om 
The FCI FLOWMETER indicates the rate of flow—in units of mass or 

volume—as well as the amount of fuel left or gone. It is a very flexible system, 

allowing for a variety of single- or multi-engine instaliations, and all 

components have received M.O.S. Certificates of Technical Approval. - 
Both these Firth Cleveland instruments are extremely light in weight, 
they take up little room, and minimum maintenance is required. 

Full details of PACITOR GAUGES and FCI FLOWMETERS from 


” FIRTH CLEVELAND INSTRUMENTS LIMITED 
Byron House, 7-8-9 St. James's $t, London SW1 A member of the Firth Cleveland Group (FC) a . 
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This photograph shows a few examples of high-quality precision springs, 

made by Riley. Some were produced to customers own specifications, others 
were the result of recommendations by the Riley design and research department. * 
If you have any kind of spring problem, Riley will find the answer to it. Sran® 


(The diagram shows information required when ordering this type of spring.) 


ao Sons 
SINCE 1821 


There are no finer springs than Springs by 


ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (Slines) Grams: ‘RILOSPRING’ ROCHDALE TELEX 


The ENV exhibit includes precision spiral 
bevel gears of the type used in all British 
shaft-driven helicopters and also Continental 


t D é helicopters in current production. These 
Gears for Ro or r ves include the Saunders-Roe Skeeter and P.53! : 

-— Westland Widgeon, 
Wessex, Whirlwind and 
Westminster ; Bristol 
Sycamore and 192 ; Sud 


Aviation Alouette II, 
Alouette III and Frelon. 


E.N.V. ENGINEERING COMPANY LIMITED ham 
HYTHE ROAD, WILLESDEN, LONDON, N.W.10 (BY) 


FOR GEARS 
Telephone : LADbroke 3622 
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SuPerfectability in Sealing 


To meet the exacting 
and varied demands of industry 
and transportation a wide range of 
oil seals and hydraulic packings is avail- 
able. The experience gained in research, de- 
velopment and manufacture over nearly 30 
years qualifies this company’s claim to pro- 
vide the perfect seal for any need. Each type 
of seal has special characteristics which de- 
termine its suitability for a specific applica- 
tion. Extreme temperatures, high shaft speeds 
and resistance to chemicals and fluids are 
among the many conditions of service which ———_ 
must be considered. As manufacturers of all 
types of seals in different materials, we are 
in a unique position to give sound 


Cox advice based on the widest ) 
ee possible experience. ’ 
Ppa 


Our latest catalogue will soon be wey 

available. May we reserve a copy C p 
ULE 
—) 


for you, or may one of our technical 


Vie aN 
A \ \.\ 
representatives call and help you? Neely 


SUPER OIL SEALS & GASKETS LIMITED, 
KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 30 
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BATTERIES 
AND BOFFINS 


In research and development work, particularly on rockets and guided 
weapons, Venner Silver-Zinc Accumulators have provided brilliant answers 
to otherwise insoluble problems. Smallest and lightest in the world, they 
make almost negligible demands on ‘pay-load’ capacity—yet their high 
power/weight ratio and constant voltage make them ideal power units for 
vital telemetering equipment. 


THE AEROPLANE 
and ASTRONAUTICS 


SEE OUR STAND No. 84 
ATS.B.A.C. FARNBOROUGH 


Venner Type SZ. 6/12 
is 4134” long, 1!,¢” broad 
and 234” high. 
Venner Type SZ.6 Ca : 60 amp. minutes— 
is 1%6*long, 1'/6” broad and rm ager minute sais 
1% high. or 120 amp. minutes— 
Capacity: 9 amp. minutes 6V. at 3 minute rate. 


at 3 minute rate. 


ee ee ee ee ee ee 


Write for brochure AE/|SZ 
VENNER ACCUMULATORS LIMITED, Kingston By-Pass, New Malden, Surrey. MALden 2442 
A member of the Venner Group of Companies 


SHOWN ON STAND 25A S.B.A.C. EXHIBITION 


PRESSURE TESTED 
to 10,000 p.s.i. 


WIDE TEMP. RANGE 


(No non-metallic parts) 


SIMPLE TO ASSEMBLE 
CUTS PIPE BENDING 


PROVED THIS NEW 
M.L. PIPE COUPLING 
SYSTEM 


Sisiitin Y New achievements in aircraft and missile propulsion—higher 
SStSi2iiitit pressures—increased temperatures—demanded improved standards 

in pipe couplings. From a long and rugged test programme this 
new M.L. system has emerged to provide the designer with a range 
of easily assembled couplings that will withstand pressures and 
temperatures previously unattainable—Now in production, data 
sheets on application. 


} AVIATION GOMPANY «= 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. 
Telephone: Littlewick Green 248. Telegrams: ‘ Emelair’ White Waltham. 


" ¥ 4 5) ee pies is se * SO mare tia? ee ae a ‘ laa ake F : Foes = ee 
Ee aN 
Pion ee - & 
Sie: Polak ct = “il 
oe Pog: a i : 
cee. ae ee <re, 
a pean Sto i 
ere. pit ‘| i", Re 
eee ae i Sz $ 6 of = . 
ee a: . Vole # 
oe g ‘Mite ae _ mine a 
Se a tee. a* in, 
ay. mee ? te ate 
er tie i f > aa 
Seat: f Une - = 
a es ; “efor, ah Fg 
Tae ails Sa 
“Beas 4 . fi 
a. 7 : - 
~ ae, 
ry Saute fae ee 
os ~ < 2 eo ss 
aS ie . - 
a Oho, ae ee Ee Bee 
A i! er a ee ee 2 26 ine a 
ae G fe “a eae e : 
ae Ty lat > lh. 7 
_ asa hbaieme Accumulators : —— 
7 a E : : a a ’ ie Tick Kis ; 
f os ee o ~ ce A Fe ah i ais a 
ca hye ie ee , Rie cial 2 
4 a yi a 
am e “ “@ / 
Tae 
oe yj 
Fy Gb, 
14 ae - 
j pt 5 aie 
4 ! el i sie 
pao Y, Pa 
: ee é ¢ \ 
oe — SM, a 
hati oe wy yi \ \\e = 
2 ee. Y Lae 4 ae 
i a pS ‘ Sica Sareea seat eett ett hae y 
aaa Y 
Bia. Ve 7 
; a : | 
ak 
——s 
Re 
ican Nefsetesttesarsette 
a 7 Mgsstesssssess sess 
ag Y Je So : 
“ OD Za 
a “A YZ 
, f Z : J ee 
am ; 
ES : 
an Se. , 
ee Po z 4 yi ee : ae z ; ‘ ; ; 
: ‘lk Sie ie oe m on ao 72 sa ca cone : ; Be a . = 5 : F ~ a ines Pearee 2 ne) en an Ase af a : ; 
4 eee is «a coke eee ee. et ee an ee ERBBRAS Sree Nee tole) - Sr 0 eee 


ae es eS Ea Ce ee 


SEPTEMBER 11, 1959 77 THE AEROPLANE 
and ASTRONAUTICS 


Serving the Aircraft industry 


Western’s service to the Industry ranges from the supply of aircraft accessory 


equipment to the manufacture of aircraft fuselages and airframe structures. 


Whatever the problem, Electrical or Electronic, Pneumatic or Hydraulic, 
Thermal or Mechanical, Western’s have the experience and facilities to solve it. 
In the field of sub-contract manufacture Western’s are privileged 


to serve the most important aircraft companies. Meet the Western engineers at 


STAND No. 266 AT THE S.B.A.C. EXHIBITION WESTE RN | 


MANUFACTURING (READING) LTD. 


AIRCRAFT DIVISION, THE AERODROME, READING, BERKSHIRE. TEL.: SONNING 2351 
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See Stand No. 137 for 


of 
POWER 


Lamination was the 
secret of the strength and 
resilience of the 

famous Damascene blades. 
By skilfully welding 
together pieces of iron of 
different qualities 

the ancient Oriental 
swordsmiths made 

blades of a steel whose 
quality was unsurpassed 
until Bessemer. 


Now lamination skill 

and technique reaches its 
= zenith in modern 

a 2 blades of power by 


oo 


HORDERN-RICHMOND LTD. 


Makers of Helicopter, Airscrew, 
and Wind Tunnel Fan 

Blades; also Press Tools, jigs, etc., in 
Hydulignum and Pe 


BELL HELICOPTERS 


Hordern-Richmond Ltd. are 
selling agents in this country for 
Bell and Agusta-Bel! Helicopters. 


HORDERN-RICHMOND LTD. 


Bristol Road, GLOUCESTER. 
Telephone: Gloucester 24941 
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The AIRCRAFT PACKERS 
ano SHIPPERS 


For OVER 30 YEARS 

we have specialised in 
aircraft packing and there is no substitute for 
experience. Our extensive premises at 
Chiswick embody modern handling methods 
and facilities for grouping, and have long been 
a focal point for the shipment of aircraft and 
ancillary equipment for the Industry. Ground 
equipment, power plants, tugs, trollies, 
radomes, canopies, fire-fighting appliances, 
parachutes, instruments and radio equipment 
emanating from all the principal manufacturers 
throughout the country are routed so that the 
well-proved service of R. & J. Park Ltd. can pack 
and ship to all parts of the world. 


R.& J. PARK LTD, 


EXPORT PACKERS © 
of EXPERIENCE 


Registered Office and 
Packing Works: 


DOMINION HOUSE 
THAMES ROAD, LONDON, W.4 


Telephone: Chiswick 7761 Cabies : “ Parkdomin, Chisk."* 
APPROVED A.I.D., 1.F.V., 1.E.M.E., C.1.E., ADMIRALTY 


STEBE 


LIMITED 


Meeting every new 
call for Service by 
the Aircraft Industry 


We manufacture 


PRESSINGS in STAINLESS 

STEEL and other materials; 
PRESSINGS FOR ROCKETS, 

WELDED RINGS, etc. 


Phone : Cookley, 
Wolverley 266 Near 
Grams: Stampings, Cookley Kidderminster 
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Houchin Mobile Energising Units range from 15 kW. 
to 300 kW. 

They are robustly constructed, designed for maximum 
maintenance accessibility and noted for their reliability 
and constant performance under the most arduous 
conditions. Illustrated is a Houchin Dual Voltage 
Energiser D.C. Model servicing an Avro Vulcan. 


Technical data and literature freely available on request 


Houchin Ltd.. GARFORD WORKS, ASHFORD, KENT 
(Ashford 1701- 4) — Cables Garfodia, Ashford, Kent 


Manufacturers of Indust ete Diesel Alternator Sets 


and Aircraft E dectrica 


is an expanding organisation special- 
ising in the writing and illustrating 
of scientific and technical literature 
covering all fields of engineering. 


1. TRAINEE AUTHORS 
This expansion necessitates a recruitment programme oe 
candidates to undergo training as Technical Authors (electronics). 
are especially interested in candidates between the ages of 25 and 35 pa 
who possess H.N.C. or equivalent. Drawing Board experience is also 
a distinct advantage. 


2. ELECTRONICS AUTHORS 
We have one or two vacancies for fully experienced electronics 
authors. 


3. TECHNICAL ILLUSTRATORS 
We require several really first-class Technical Illustrators. We 
can only consider the highest calibre candidates who are used to preparing 
technical illustrations from orthographic prints. 


4. RETOUCHERS 
We require two fully experienced Retouchers. 


5. TRACERS 
Experienced neat female tracers required. 


Should you feel that you have the 
aptitude for any of these exacting 
and interesting posts, you are invited 
to write for Application Forms to 
Technivision Ltd., Braywick House, 
Maidenhead, Berkshire. 


MAN & BOY I’VE WAITED 38 YEARS 


BUT THERE’S NEVER BEEN A DRIP 
THROUGH A 


REGD. TRADE MARK 


p WORM 
=i DRIVE 
| HOSE : 


COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP 


L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. Tel.: Gillingham 51182/3 


ES eo apt! 
oat < 3 ‘ ‘, : RS ee seri! 
¥ . . - - one —— a —_ ee ee 8 7 aA bec ’ . ho aif 
3 | | | 
— ES , 
-ENERGISING | 
| | 
- 
ee ae f 
ae SRE oe I a : 
s * F = ; : 
3 ; Siete i = —— : : i : a 
bs IM UTA : 
HOUCHIN 
= Fiat i 
i F > > : 
. | 
s/ / y , 
\ = : 
a | 
2 « 
: “ == — yy FE i os 
pe 4 hy : 
f — -_ F : 
| ee 
SEE TE 7 
} 7 
I " 
~ Sean men?) 


THE AEROPLANE 80 SEPTEMBER 11, 1959 


and ASTRONAUTICS 


For 
aerial & ground 
photography 

‘tay : 
research 
Cameras reconnaissance 
instrumentation 


and 
training 


W. VINTEN LIMITED, NORTH CIRCULAR ROAD, LONDON, N.W.2 


sooo woeweeeeeoervmteeryvryrvryvwewee 
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Precision Sheet Metal Workers and 
Light Engineers to the Aircraft Industry 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Tools, jigs and machined parts for 
the assemblies can be produced in our own workshops. 


Let us quote for your requirements. 


SENSATION 


As shown at the Farnborough Air Display this 
week and now available in the famous 
* FROG” Range of 
Precision Scale Models 


The « FAIREY ROTODYNE ”’ 
Price 12/6 


Del Ne 50037 Ref. No. A1/2502/47 
Cc. W. FLETCHER & SONS LTD. 
STERLING WORKS, ARUNDEL STREET, 

SHEFFIELD. | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 


Telephone : ESTABLISHED Telegrams: 
& 28040 1871 Assayed Sheffield 1 
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OBTAINABLE FROM ALL MODEL STOCKISTS 
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SAVE UP TO EIGHTY PER CENT WEIGHT ¥* SAVE UP TO EIGHTY PER CENT WEIGHT * 


s 

MORE : 
and more 
mc, KAYLOCK : 
incorporating c 
lightweight all metal * 
SELF-LOCKING NUTS s 

Sole Concessionaires in the United Kingdom LESS v 

C. J. FOX and SONS (AVIATION) LTD. weight and : 

117 Victoria Street, London, S.W.| space e 

Phone No. VIC 0204 * c 

& 

* 


SAVE UP TO EIGHTY PER CENT WEIGHT *% SAVE UP TO EIGHTY PER CENT WEIGHT 
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...and we hastentoadd... 


... that AEI has been chosen to supply the complete electrical 


power system for the DH 121. We’re working on the job now, and the design and 


development work is already well advanced. 


Associated Electrical industries Limited 
Aircraft Equipment Group 


COVENTRY, ENGLAND 


CONGRATULATIONS TO AIRCO ON THE BEA ORDER 


| FERRANTI LIMITED EDINBURGH 


| DO YOU WANT TO JOIN A 
PROSPEROUS AND EXPANDING 
ACTIVITY ? 


If you are interested in joining our large team 
on the development and field trials of advanced 
AIRBORNE RADAR, INSTRUMENT AND FIRE 
CONTROL SYSTEMS, you are invited to meet 
senior members of our staff on:— 


Saturday, 12th September 
10 a.m. to | p.m. 
at:— 

THE WALDORF HOTEL, 
ALDWYCH, W.C.2 


Temple Bar 2400 


Applicants of degree or H.N.C. standard are 
sought. Those with previous experience in this 
field, even without academic qualifications, are 
also invited. 
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ENGLISH ELECTRIC 


Aircraft Equipment Division 
REQUIRE 


AN INSTRUMENTATION ENGINEER 


for their extensively equipped development laboratories 
in the West Riding of Yorkshire. 


The work will cover both light and heavy current 
electrics ranging from transistorized control panels to 
large aircraft A.C. Generators. In addition mechanical 
engineering involving strain gauge techniques, transient 
torque measurement, oil pressures, etc., on equipment 
subjected to wide temperature and altitude changes 
whilst undergoing test. The selected candidate will be 
responsible for designing, and supervising building of, 
instrumentation test rigs. 


An attractive salary, commensurate with experience and 
qualifications will be paid to the successful candidate, 
also house purchase assistance or rented Company 
house available. 


Applicants should have a minimum qualification of 
H.N.C. and several years’ experience in the design, super- 
vising manufacture of, and setting up of special instrumen- 
tation such as is used in the development and approval 
testing of aircraft and missile electrical and hydraulic 
equipment. 


Please appjy to— 


Dept. C.P.S. Marconi House, 336/7 Strand, W.C.2 
quoting reference A212F 
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ation 


LIMITED 


Hawker Siddeley Avi 


A. V. ROE & CO. LIMITED 


Have vacancies in a number of departments on work connected with advanced 
military developments and a new civil aircraft. - 


Senior and junior aircraft Stressmen 
Structural Engineers 

Aircraft Stress Office Section Leaders 
Weight Control Engineers 


STRUCTURES 
~~) oy at Manchester 


Design Engineers | Mechanical, Elec- 
Design Technicians -trical, Structural 
Senior and junior Draughtsmen | and Systems 


DESIGN 
Sa at Manchester 
Harrow 


AERODYNAMICS oes and puter Aerodynamicists 
erformance Engineers 

& DIGITAL Route Study Engineers 

COMPUTER Senior Digital Computer Programmers 


Departments at Manchester Mathematicians to train as Programmers 


Mechanical Engineers and Draughtsmen 
Electrical Engineers and Draughtsmen 


DEVELOPMENT 
Departments at Manchester 


SERVICE be a mee on ol > Mechanical and Electrical 
ENGINEERING round Equi j 
Ground Equipment Design Draughtsmen 


Departments at Manchester 


Spares Accessors and Compilers 


ENGINEERING Structural Test Technicians 
RESEARCH nior eta urgists 
Senior Physicists 
at Manchester " 
WIND TUNNEL Wind Tunnel Model Design Draughtsmen 


Technicians for Low Speed, Transonic and Super- 
sonic Tunnels 


Departments at Woodford, 


Instrumentation Draughtsmen 
Instrumentation Technicians 
Flight Test Technicians 


FLIGHT RESEARCH 
& DEVELOPMENT 
Departments at Woodford, 


Section ‘Leader, Senior and Junior positions are available in a number 
of cases. Aircraft experience is not necessarily essential 


Application should be made giving full particulars of age, qualifications and 
experience, quoting ref. ACDG/R.150/A to: 
The Personnel Manager, 


A. V. Roe & Co. Ltd., Greengate, Middleton, Manchester 


PRATT & WHITNEY 
1540 ENGINES 


Complete Power Units for 
immediate Sale. Type 1340 
$.1.H.1.G. 10-1 Blower Ratio 


Quantity Up to 300 


Condition, excellent. As removed from 
serviceable Aircraft, or Completely 
Overhauled with Nil hours since over- 
haul. History Log Books available. 


All Engines complete with the 
following Accessories :— 


Engine Mounting, Exhaust Pipes, 
Exhaust Deflector, Oil Tanks. Magnetos 
Type Scintilla SB.9R. Carburettor Type 
Stromberg, NAY.9H. Hydraulic Pump 
PESCO, 203.H. Vacuum Pump PESCO, 
V.P.1. Constant Speed Unit, Hamilton 
1A2.G5. Starter Eclipse £.160. Fuel 
Pump Romec F.4.B. or FP.30. 


Prices for one, or a dozen, or the lot, 
most attractive. This quantity of 
proved reliable, economical Power Units 
makes a conversion of your present 
Aircraft a worthwhile proposition—or 
build an Aeroplane round these Power 
Units. 


KINGSFORD SMITH AVIATION 
SERVICE PTY., LIMITED. 
p/o Box 11, Bankstown, N.S.W., Australia 
Cables: Kingsmith Sydney 


MARSHALL 
AIRPORT WORKS 
CAMBRIDGE 
DESIGN & DRAWING OFFICE 
STAFF 


CIRCUIT DRAUGHTSMEN (Electronic) 
AUTHORS (Electronic) 


Written applications in first instance to 
PERSONNEL MANAGER 


G. R. BOARD & ASSOCIATES 


SUPPLIERS OF MILITARY AND TRANSPORT AIRPLANES THROUGHOUT THE WORLD 
OFFER 


TWIN BEECHCRAFT EXPEDITERS C45F, G & H (188 & D) from $ 8,500.00 
BOEING B17G FLYING FORTRESSES from $12,000.00 
DOUGLAS BOSTONS from $ 4,500.00 
NORTH AMERICAN B25 MITCHELLS from $ 4,750.00 
NORTH AMERICAN AT6 HARVARD TRAINERS Discount for quantity 


NORTH AMERICAN T28 PRE-JET TRAINERS Discount for quantity 


Also available: FAIRCHILD PACKETS, CURTISS] COMMANDOS, CONVAIRS, 
CATALINAS, [F4U CORSAIRS, TBM AVENGERS, F&F BEARCATS, PSi MUSTANGS 
AND MANY OTHERS. 


Most currencies accepted. Delivery arranged. 


A DIVISION OF 
AMERICAN COMPRESSED STEEL INC. 
900 East Front Street, Cincinnati, Ohio, U.S.A. 


Viking, Consul and Bristol 
Aero Engine Spares 


BRAND NEW AND RELEASED 

PRICES SENT ON REQUEST 

Having acquired all British West Indian Air- 
ways and Central African Airways spares, 
we can offer delivery of most components 


.ex stock at extremely competitive prices. 


AIRLINE AIR SPARES LID. 


SOUTHEND AIRPORT 


SOUTHEND-ON-SEA, ESSEX 

Telephone : Telex: 
ROCHFORD (Essex) 56881-2-3 1943 
For A.O.G. services after office hours : 


Telephone Mr. Edwards, Southend 47828 ; 
Mr. Noble, Southend 43863. 
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AIRCRAFT FOR SALE 
R. K. D&™™*: L™- 


AIRCRAFT SALES 


ANY readers of this issue of THE AEROPLANE AND 
ASTRONAUTICS may not be regulars. many indeed 


being introduced to aviation For those not in 
aviation, perhaps the idea of learning to fly and 
cwning your own plane seems out of the question on 
expense grounds The cost of purchasing a g00d 
lane can be less than buying a small car, ic 
Proctors all marks, four seats, radio, full ¢ of A 
low hours from | Bag to £800 Also many other 
types The layman can qualify his licence for 


less than £100 
HE Continent then becomes a day trip 


E sell a 98 and provide best possible service, 
inc ing free consultation 
OR potential customers Amer can planes, we 
filer free air fare to the L A. to inspect and 
approve their choice Our Meche F ative will gladly 
demonstrate and del ver any types 
IPERS Tri- pacers from £1,940 Comanches from 
£4,900 Apaches from £7,140 and the Pawneec- 
Brilliant new agricultural plane io 
ESSNA, 140 from £1,765-£1,870, 170 from £1,975, 


i172 from £2,665 180 from £3,535, 182 £3,730 

LUS all British types from £450 

R K. DUNDAS LTD., Dundas House, 59 Saint 
Ww 


e James’s St., London, S$ 1 Phone Hy a" ea 


3717. Cables, “ Dundas, Piccy, London.’ 


y Tiger Moths. Croydon 5151 
pRctsacoes for Tiger °o tS8 a 


PARTAN ARROW GABWP, under 600 hours 


since new, engine hours 150 since last complete 
overhaul with many spares including two engines 
prop, undercarriage wings and numerous airframe 
parts Box A992, care of THE AEROPLANE AND 
ASTRONAUTICS 499-12 


AKOTA C47A, under 10,000 hours total time 
D* engines, £15,000 Box A976, cure of THE 
499-6 


AEROPLANE AND ASTRONAUTICS 
USTER 5. 117 hours since new, starter, C of A 
overhaul from date of sale, £1,675 or reasonable 

offer Universal Flying Services Lid Fair Oaks 

Aerodrome, Chobham, Surrey Chobham 375 

500-8868 
USTER AUTOCRAT, privately owned Auster 
maintained has blind flying panel metal pro- 


peller, self starter, Cirrus Minor 2A engine, new Cc. of 
A., inspect at Auster Aircraft Works at Rearsby now, 
accept about £1,400 $00-x912 


OR sale or long-term charter, three VISCOUNT 
761D aircraft with Rolls-Royce Dart 510, com- 
plete ¢ of A.. new cngines and propellers and 
aircraft spares Bes: offers invited Apply. 


on © ur Airways Board, 104 Strand Rd., 
Union of Burma s 409-34 


IGER MOTH (ex-Rollason), next check 5, 24.4.60, 
wired for navigation lights, a really_ first-class 
aircraft, in excellent condition, price £490 Box A998 


*THe AEROPLANE AND ASTRONAUTICS 

care of or 

APIDE DH8®A, completely overhauled, sen 
passenger seats Box A997, care of 

AFROPLANE AND ASTRONAUTICS 500- 887 4 


yeas LAIR,  * D., 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 
RISTOL Type 170 Mk. 21 and Mk. 31 Entire 
B fleet available at prices designed to climinate 
competition 
OUGLAS D.C.3 Low time passenger-cargo con- 
vertible for sale at £19,000 or lease terms 
ONVAIR 440 Fleet of 11 available, in excellent 
condition, from $325,000 each 
ISCOUNT 707 Fleet available with nil hours 
since 3,000-hour overhau 
OUGLAS D.C.6 Passenger aircraft, just com- 
pleted majer airframe overhaul, £150,000 or offer. 


AND FOR THE PRIVATE AND BUSINESS PILOT 


HE NEW MOONEY MK. 20 More speed and 
greater payload for your money than any other 
4-seat aircraft on the market. Demonstrations willingly 


IPER Apache Eight available from £5,500 each. 
RI-PACER 1951, total 398 hours, £2,450 
ESSNA 170B 1955, total 830 hours, £2,500 
ESSNA 172 1956, total 420 hours, £2,500 
ESSNA 180 1955, total 290 hours, £2,750. 

Terms gladly arranged, and for full details 
e t 


. contact 
RAVELAIR, LTD., 115 Oxford St., London, W.1 
Phone, Gerrard 3382. 499-28 


Aircraft Wanted 


CRAP aircraft, aluminium and stainiess_ steel. 

urgently required Lowton Metals, Lid., Lowton 

Saint Mary's, near Warrington Leigh 44-5 7 
22-7 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OMPONENTS, spares and instruments for all 
aircraft and engines. A.R.B. released Airtrade, 
Ltd., Croydon Airport Phone, Croydon 0643 4s 
zzz-7 

OLLASONS for Tiger Moth and Gipsy engific 
spares Croydon 5151 zzz-709 
PAR RAFT, LTD., The Common, Cranleigh, 

rr (Cranleigh 536.) For eee and 
autopilot overhauls 701 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


RATE: 10d. per word (minimum 
12 words 10/-). 


GO AMPHIBIOUS! 


We are proud to offer on behalf of Shell 
Aircraft Ltd. an excellent Grumman 
Maillard and two PBY.5SA Catalinas which 
have now successfully completed the 
operation for which they were purchased. 


—— a ne 


MALLARD — 2,350 hours since new. Engines 
P & W. 1340 with 573 hours s.c.o Current 
C. of A. Full radio aids. 10seats. Now under 
comprehensive overhaul for delivery September. 


£28,000 


PBY.SA CATALINA AMPHIBIANS — 16-seaters 

with R.1830-92 engines. Full radio and current 

C's of A. Comprehensive spares available. 
£20,000 each. 


W. S. SHACKLETON LTD. 
175 Piccadilly, London, W.1. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


PIAGGIO EXECUTIVES 


THE SIX/EIGHT SEATER P.166, THE P.136-L 

AMPHIBIAN AND THE AEROBATIC P.149-D 

CAN BE IMPORTED ON AN OPEN GENERAL 

LICENCE WITHOUT DOLLAR WORRIES. 
Ask your dealer, or Write 


Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts. 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


Whitworth 
Unified. 


p= LIPS AND WHITE, LTD. 


FFER from stock a comprehensive range of new 
spares and components for the following engines: 
HEETAH IX, X and XV, de Havilland Gipsy, 
Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment electrical components and aircraft 
spares pee also available from stock. 
UEENS GARDENS, London, W.2 Phone, 
Ambassador 8651, 2764. Cables, a 
London.” 272-670 
HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Repide spares of every description: 
Phone, Croydon 852 z-714 


RPRAME Spares for Dakotas, Harvards, Piper 
Argus. fis 


Fairchilds , . Beechcraft, D-i7 
idan sit », Spitfire, Firefly Engine spares for Pratt 
& Whitney — rong Siddeley, Lycoming, etc. 


Accessories uments for all types of aircraft. 
A J. W AL TE R. LTD., The Drive, Horley, Surrey. 

« Phone Horley 1420 and 4294. Cabies, 
“ Cubeng, Horley.”’ 499-22 


OLLASONS are specialists in ie sete” os all 
Gipsy engines -roydon 5151 2-710 


IGER Moth spares, flying wires, undercarriage legs, 
wings, propellers, blind-flying hoods endair 
(London), Ltd., Croydon Airport. Cro $777. 499-27 


HELICOPTERS 
ELICOPTER SERVICES. LTD., offer their 
aircraft for all charter services. 96 Piccadilly, 
London, W.1 Gro 5495-6 722-706 


APPOINTMENTS BUREAUX 


Eat IRE D. Ncensed Viscount engineers for over- 


LANAVIA. “International Aaroomusicg) a. RW 
ment’s Bureau, 338 Kilburn High 
Mai 3142. 


CLOTHING 


R A F Officers’ uniforms for saic, new and 
. . « reconditioned. Fisher’s, 86-88 Welling- 
ton St., Woolwich. Phone 1055. Kit also purchased. 

zzz-707 


CONSULTANTS 
R H. STOCKEN, F.R.Ac.S., Eagle House, 109 
« Jermyn St., S.W.1 Whitehall 8863. zzz-696 


R Ww SUTTON (CONSULTANTS), LTD., 7 
« Lansdown Place, Cheltenham Phone 58!1. 
50) 


18-8865 

CRASH TENDERS 
ARGAIN Thornycroft foam crash tender. second- 
Land, four-whee! drive, latest type pump and 
automatic foam system, 5,000 gallons per minute, 
£750 Box A954, care of THe AEROPLANE AND 
ASTRONAUTICS 499-26 


E LEC rRICAL EQUIPMENT 
“Vari Drive” Testometers, two for sale 
eWJDe Mode! OTBD, powered by 15 h.p. 220- 
440-¥ 3-phase ric motor Burleigh, Alpine 
Works, Empire Way, Wembiey. Phone, Wembley 
1900 500-8861 


NUSED American “‘ Magnafiex” crack detector, 
complete with demagnetizers, etc., inspection. 
Burleigh Alpine Works Empire Way, Wembie 
Middx. Phone, Wembley 1900. 500-8800 


ENGINES AND ENGINE SPARES 
IPSY Major Mk. 10 and Mk. I engines, part- 
exchange offered with your time-expired engine 

Propellers rr most types of light aircraft. Mitchell 
Aircraft, Lid., The Airport, Portsmouth Phone 
717641 722-689 


IPSY Minor engine complete, in excellent con- 
dition, requires complete overhaul, with num 
of spares, including spare crankcase, £100. Goodhew 
Aviation Co Lid Oxford Airport, Kidlington, 
Oxford Kidlingten 3355 499-2 


HIRE AND CHARTER 


APIDES for hire or charter. A. J. Whittemore 
(Aeradio), Lad., Croydon Airport, Surrey. 


3 
RISTOL 170 Wayfarer for Barchul! charter, 

passenger or freight, fitted 48 seats, or would 
consider offer with crew. Long-terms preferred. Apply 
Shortcut Aviation, Ltd., Godstone Rd., Whyteleafe, 
Surrey Phone, Uplands 8211 499-23 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 uel St 
© E.C.3 Phone, Mansion House 30 Official 
packers and shippers to the aircraft cama. 


PHOTOGRAPHY 


EROPLANE photographs, 5000 available includ- 
ing 1914-18 warplanes, latest U.S.A. and British 
jets, 54 x 34 in., 7s. 6d. per dozen Lists and 
specimen 2s. 6d. post free; also thousands of ships 
and railways Real Photographs, Litd., Victoria 
House, Southport 499-5 


zz7z-674 


RADIO AND RADAR 


PERRY Zero reader, Type ZL1 course selectors, 


control panels, flight computors and indicators 
three complete netallattons im stock. A Whittemore 
(Aeradio), Lid., Croydon Airport, Surrey. zzz-HB4 


GTR12D. STR9Z, STasx and most other British 
anes an V.H.F. R/T equipment always io 


stock R.B. -approved design installations, into any 
type of raft. A. J, Whittemore (Aeradio), Lid 
Croydon Airport, Surrey 722-688 


AD108 MF/HF receiver; 922A, acrial trans- 
* former; 1324A, Marconi gutomatic 
loop, 1324A, automatic loop; 1336, relative indicator: 
1571. power electric tramsformer; 1, ites box; 
AD7092 and AD7092A and 7092, MF/ADF receiver. 
All A.R.B. released cx-stock Staraviae Blackbushe 
Airport, Cambericy, Surrey. 
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THE AEROPLANE 
and ASTRONAUTICS 


NOTICES 
Al TRANSPORT ADvisory Councit 


E AIR TRANSPORT ADVISORY COUNCIL 

give notice that ¢ have received the under- 

tioned applications to operate scheduled air 
services :— 


FROM DERBY AVIATION, LTD., OF DERBY 
AIRPORT, BURNASTON, DERBY:>— 


(a) For the following services with Marathon and 
Dakota aircraft for the carriage of passengers, suppie- 
mentary freigt and mail at an initial frequency on ¢ach 
service, unless otherwise stated, mé return flight 
weekly increasing later in accordance with tr 
demand, for seven years from 
APPLICATION No. 3204 for a Norma! Scheduled 
Service on t route Cardiff-Bristol-Amsterdam at 
an initial frequency of seven return flights weekly. 
increasing later in accordance with traffic nd, 
for seven years from date approval. 
APPLICATION No. 3211 for a Normal Scheduled 
Service between Luton and Brussels 
APPLICATION No. 3213 for a Normal Scheduled 
Service between Luton and Amsterdam. 
APPLICATION No. 3210 for a seasonal U.K 
internal Service on the route Luton-Exeter-Newquay 
at an initial frequency of one return flight daily 
with Dakota aircraft or two return flights daily with 
Marathon aircraft, from May to September cach 
year. 


(®) APPLICATION No. 1586/1 for an amendment to 
the terms of approval of the Normal Scheduled Service 
which they are authorised to operate with Marathon, 
Dakota and Herald aircraft on the route Derby- 
Nottingham (opt.)-Birmingham (tech.)—Rotterdam at 
a frequency of one return flight daily until April. 
1965, so as to enable them to operate on the route 
Cardiff andjor Bristol and/or Derby-Nottingham 
(opt.)-Birmingham = (tech.)-Rotterdam 


©) For the following Vehicle Ferry Services with 
i Freighter aircraf for the carriage of 
t and jacidental passengers at an 
initial frequency, om cach service, of four return 
flights daily increasing later in accordance with 
traffic demand, for seven years from 1960:— 
APPLICATION No. 3212 BETWEEN LUTON 
AND LE TOUQUET. 
APPLICATION No. 3214 BETWEEN LUTON 


AND CALAIS. 


M OVERSEAS AVIATION (C1), LTD., OF 
EYOR RK ST., SAINT HELIER, JERSEY, C.1., for 
the following oomat Scheduled Services, to be 
operated for seven years from 1 _— 

APPLICATION No. 3205 for a seasonal service 
with Asgenem aircraft, for the carriage of 
ngers, lementary freight and mail between 
iverpool (Spe c) and Palma, at a frequency of 
two return flights weekly on any day except 
Saturday, from May to October cach year 
APPLICATION No. 3206 for a service with Viking 
and Argonaut aircraft for the carriage of passengers 

. on the route Liverpool and/or Manchester- 

Frankfurt (Opt. Tech.)-Munich, at an _ initial 
frequency of two return flights weekly increasing 
later in accordance with traffic demand. 


FROM CONTINENTAL AIR SERVICES, LTD., 
OF 29 HILL ST., SAINT HELIER, JERSEY, C.1.:— 


APPLICATION No. 3207 for a Normal Scheduled 
Service with DC-4 aircraft for the carriage of 
Passengers, supplementary freight and mail on the 
route London (Blackbushe)-Rome (Tech.)—Tel Aviv 
at a frequency of two return flights weekly for 
seven years from May, 1960 


FROM DON EVERALL (AVIATION), LTD., OF 

BIRMINGHAM AIRPORT, BIRMINGHAM, 26:— 

AFPL , empoee, No. 3208 for an all-freight service 

with rcraft between Birmingham and 

} RL Po . ‘frequency of seven return flights 
weekly for seven years from date of approval. 


FROM EAGLE AIRWAYS. LTD, OF 40 
EDGWARE RD., LONDON, W.2:— 
QEFLICATION 767/2 for permission to operate 
-6C aircraft in addition to the types at present 
authorized following Normal Scheduled 
Services: — 
QIFLICAT ION No. 767 sf on the — .Viiee. 
and Viscount Roy on the ry 


chester (Ringway at 
frequency of mm, . return hi iehts weekly, until 
ine L 
APPLICATION No. 1430 po with Viking 
aircraft on the route paanehentes Lm ee 
bourg (Opt.)-Innsbruck, at freq requeney. 
return flights weekly, until April . 1968 


FROM BRITISH OVERSEAS AIRWAYS COR- 
PORATION, OF LONDON AIRPORT, 
HOUNSLOW. MIDDLESEX:— 


APPLICATION pie. ay’ for an a ge”, from 
September 2, 1959, September 2. 1966, t 

eayovel’ a the Normal Scheduled 

ce which they are authorized to operate on 

the route London-Lisbon-Casablanca-Dakar-Recife- 

Rio-de-Janciro-Sao Paulo 

These applications will be considered by the Council 

under t erms of Reference issued to them by the 

Mimister of Civil Aviation on July 30, 1952 Any 

representations or objections with regard to these 

applications must be made i 

reasons and must reach the Council within 14 


of the date of this advertisement. addressed 
Secreta Air Transport Advisory Council, 3 a 
Yard ondon, § 1, from whom further ny 
of the applications obtained fhen an 


objection is made to an application another air 
transport company on the grounds that they are 
applying to operate the route or part of route in 
question, their application. if not already submitted 
to the Council. should reach them within the period 
allowed for the making of representations or 

objections 499-14 


SITUATIONS VACANT 


INK trainer instructor required for Middle East. 
based Beirut. commencing November 15, 1959. 
Apply in writing stating qualifications, salary required. 
Box A993, care of THE APROPLANE AND ASTRONAUTICS. 


(“The Aeroplane & Astronautics’ Copyright) 


TIPSY NIPPER 


Fully Aerobatic Less than £1,000 


Ideal single-seat “ aerial runabout.” 
45 m.p.g. 

Cruising speed of 90 m.p.h. 
Unique omens car-engined (HEPU 
Volkswagen) or om in being 
fully (and delightfully) aerobatic. 
Sturdy undercarriage, incorporating 
disc brakes and steerable nosewheel, 
gives tremendous mancuvrability 
and stands the strains of landing 
and taxying on virtually unprepared 
surfaces. 

Total cost ex Gosselies airfield 
Belgium, £990 duty paid ; amateur 
construction kit £484 delivered free 


Write for details to Sales Manager, 
Fairey Aviation Ltd.,Hayes,Middiesex 


Southend Municipal Flying School 
Commercial and Private Pilot's Licence. 
Instructors Rating. Night Flying every night. 
No entrance fee or subscription. 

Austers £4 5s., Chipmunks £5 5s., dual or solo. 
Contract rate £3 15s. 

Essex 


Municipal Airport, 


Phone : Rochford 56204 


bE ey: BRITISH AIRLINE 


ILOTS ASSOCIATION 
81 New Road,Harlington, Middx. Tel. HAYes 3442/3 


Membership open to all Commercial! and 

Service Pilots. For full details as to 

Objects and particulars of Memte-ship, 
please write to General Secretary. 


REQUIRE 


AIRFRAME FITTERS 
AIR RADIO FITTERS 
ELECTRICAL FITTERS 


(AIR) 
Good rates of pay 
Excellent conditions of service 
Apply to— 
PERSONNEL OFFICER, 
BRITISH EUROPEAN AIRWAYS, 
Base, London Hounslow, 
ae uno 


SEPTEMBER 11, 1959 


F.R.AcS., A.R.B.Ceris., A.M.1.Mech.E., etc. on 
“No Pass. no fee’ terms. Over 95% successes 
For. details of exams and courses in all branches of 
acronautical work, aero engines, mechanical papas: 
ing, etc., write for 148-page handbook—free. B.1-E 
(Dept. 703), 29 Wright's Lane, London, 8 
2722-690 
B.E.A Require radio maintenance enginecrs 
le Bue. e based in line pool at London Airport, 
to unde-take relicf duties at UK. and overseas 
stations. Applicants should have considerable experi- 
ence of aircraft radio servicing and maintenance. a 
knowledge of modern airborne civil radio communica- 
tion one aircraft electrical systems, landing and navi- 
ae aids, and possess a curremt Aircraft Radio 
---#.. ‘Engineer’s licence to at least A category 
with A rating Medical fitness for overseas service 
is essential in all cases. Salary £937 10s. to £1,067 10s 
plus allowances on posting. Write to Senior Personne! 
cer. Area and Outstations, British European 
Airways, Keyline House, Ruislip, Middlesex. 499-9 
ROUND engineer (aircraft maintenance) required 
by the Government of the Northern Region of 
Nigeria on oo for one tour of 12-24 months in 
first instan Commencing gross salary in scale 
£1,092 risine to £1,716 a year. Gratuity at rate £150 
a year. Clothing allowance £45 Free passages for 
officer and wife. Assistance towards cost of children’s 
Passages and grant up to £288 a year Liberal leave 
on full salary. Candidates aged 28 to 40, must possess 
D licence on small air-cooled opposed or in-line 
engines; they should preferably hold A and C licences 
for one all-metal aircraft with American engine, and 
have knowledge of stores procedure. Duties include 
assisting maintenance airframes and engines of aircraft 
operated by Government, at present Piper Apache 
twin-engine executive aircraft with 150 h.p. Lycoming 
O-320 engines Write to the Crown Agents. 4 
° : -l. State age, name in block 
letters. full qualifications and experience and quote 
M2A/50743/AJ. 499-8 
TIELD AIRCRAFT SERVICES, LTD., London 
Airport, require senior omg inspectors with 
A and C _ iicences on modern aircraft Apply 
Personnel Manager, with full details of experience 
499- 


A® 3 Traffic Controller required 
. approach controller. must have M.T.C.A. 
PES Ay of competency Write, stating age, experi- 
ence, ¢tc.. to Personnel Officer, Field Aircraft Ser- 
.. The Aerodrome, Burton on the Wolds. 

nr. Loughborough, Leics. ) 
ICENSED helicopter engineers required for employ- 
ent on overseas contracts Apply, Bristow 
Helicopters. Ltd., Henstridge Aerodrome, Henstridge. 
Templecombe, Some erset. 500-8870 


TR PSEMEN. Minimum 3 years experience plus 
H.N Western Stressmen’s Registry, 39 Western 
Gardens, London, W.5. 502-8871 


YAcANcy exists for a chief flying instructor with 
current commercial licence and Royal Aero Club 
Observers certificate. A.F. approval for cadet train- 
ing  Gaatrabie. Attractive salary offered to men between 
ages of 27 and 45 years. Box A995, care of THe 
AEROPI ANE AND ASTRONAUTICS 500-886) 


TATION Officer (fire/crash services) required by 
Kenya Government Ministry of Works on proba- 
tion for two years to the permanent and pensionable 
establishment. Salary according to age and experience. 
in scale (including inducement pay) £1,056 rising to 
£1,341 a year. Outfit allowance £40. Liberal leave 
on full salary after normal tour 36-45 months. Free 
passages. Candidates not over 45 must have G.C.E. 
or equivalent and at least 8 years experience in a 
Civil Aviation or Public Fire Service, and have passed 
recognized training course Experience as officer i/c 
Station and qualification as instructor desirable. Mem- 
bership of Inst. of Fire Engineers an advantage. Write 
to the Crown Agents, 4 Millbank, London. S.W.1. 
State age. name in block letters. full qualifications 
and experience and quote M3C/45038/AJ 499-7 


TS Air Ministry have vacancies for civilian Radio 
Technicians at Royal Air Force Sealand and at 
other selected R.A.F. stations throughout the United 
Kingdom for the servicing. repair. modification and 
testing of air and ground radio and radar equipment 
Commencing salary (National) (according to age) is 
£525-£670 p.a. Maximum salary, £795 p.a These 
rates are subject to a small deduction at certain pro- 
vincial stations a a_ small increase in London. 
Annual leave 3 weeks 3 days increasing to 4 weeks 
after 3 years service. A limited number of houses 
may be available for renting at Sealand. These 
houses are at West Kirby some 15 miles distant. 
Apply. giving details of qualifications and experience 
direct to the Commanding Officer, No. 30 Maintenance 
et, Royal Air Force, Sealand. or to Air Ministry, 
C.E.4b. Cornwall House, Waterloo Rd., London, S.E.1. 
for vacancies in other areas. 499-3 


pueer AIRLINES require a licensed engineer for 
their enginecring division at Jersey Airport, can- 
didates should have “A” and “C” endorsements 
covering D.H.114 and C 47 aircraft NJC Rates 
id, good working conditions Send full personal 
tory in first instant to Personnel Officer, Jersey 


10 
Would suit ex- 


Airlines, State Airport, Jersey, C.1 499-19 
N-AIR require senior operation staff Sook 
Operations Manager, Camberley 1600 99-18 


TR MINISTRY require examiners (unestabdlished) 
for Aeronautical Inspection Service. Radio Divi- 
sion and Electrical and Instruments Division at 
R.A.F. units at Aldergrove (Northern Ireland). 
Carlisle, Sealand. Henlow (Beds), Hartiebury 
(orcenentmire) and in the Gloucester and Wiltshire 
rea Opportunities may arise for serving a tour 
of duties overseas. Qualifications, C. and G. Inter 
mediate Group certificates in  telecemmunication 
.N electrical or equivalent 

theoretical knowledge with experience in industry or 
rvices, commencing salary age 28 and over £727 
on scale £650 to £850 (Men). Presnects of promo- 
tion and establishment. Age up to 55 year. Aoplica- 
tion to Air Ministry (C.E.4(a)), Cornwall House. 
Stamford St.. London. §.E.1 or any Ministry of 
abour and National § Service Office, quoting were 
Order No. 2030. 7 


“LICENSED electrician. Apply Channel Pe cut 
outhend Airport, Esse: Phone, Rochford 
499-8867 


ANDLEY PAGE (READING), LTD.. The Aecro- 
dome, Woodley, Reading, have the following 


SUYING department. Experienced man with good 
knowledge of aircraft spares purchasing and able 
to carry out negotiations with suppliers 
NSPECTION department An aircraft fina's elec- 
trical inspector with knowledge of rad‘o installation 
and testing. must be fully exnerienced in reading 
line diagrams and a drawings and the inspec- 
tion of D.C. and A.C. services as installed in medern 
aircraft 
OOD commencing salaries. Five<day week. Life 
assurance and suneraanuaton scheme in operation 
Please send full details of experience to the Personne! 
Officer. 499- 
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SEPTEMBER 11, 1959 


B E Require Licenced Aircraft Ensizecss to 
¢ act as Outstations Engineers in t U.K 
and overseas. Must possess current A. and ¢ Hoemces 


On modern transport aircraft. Preference will be given 
to applicants in possession of Viscount aircraft licence 
Salary £937 10s. to £1,067 10s. plus appropriate allow- 
ances on posting When posted overseas additional 
paymems will be made for wife and children including 
education allowances where applicable pplications 
giving full details of experience and qualifications to 
Senior Personne! Officer, Area and Outstations, British 
European Airways, Keyline House, Ruislip, Middx 
499-20 
INISTRY OF SUPPLY requires a Technician at 
Royal Aircraft Establishment, Farnborough, to 
supervise team engaged on aircraft servicing. Qualifica- 


tions: Recognized engineering apprenticeship; thorough 
and up-to-date knowledge of servicing methods for 
modern aircraft; experience in overhauling aircraft 


wy ow 6 an advantage. O.N.C., appropriate C. and 

Final Certificates or equivalent desirable Salary 
S80 (age 26)-£850 p.a Application forms from 
Manager (R.E. 2065) M.O.L. and N.S., Professional 
and Executive Register, Atlantic House, Farringdon 
St.. London, E.C.4 499-16 


SITUATIONS WANTED 
IRLINE Pilot (12,000 hrs.) currently employed by 
Eastern Airline as Dakota Captain (6,000 hrs.), 
secks new position, air or ground, when present con- 
tract expires in October Willing to go anywhere 
International experience on Constellations and others 
Senior Check Captain on Dakotas Flight Nav 
licence, not current Australian, adaptable. Available 
early November Please reply to Box A994, care of 
THe AEROPLANE AND ASTRONAUTICS 502-8873 
ILOT C.P.L.(25) 500 hours, fluent English and 
French, secks flying post or ferrying, go any- 
where Box A996, care of THE AEROPLANE AND 
ASTRONAUTICS 499-x9221 
ILOT, C.P.L. and instrument rating, 26, single, 
600 hours R.A.F., 1,800 airline: single, twin, multi, 
piston and jet, land and water experience, seeks posi- 
tion temporary or permanent anywhere, mid- 
September Mr. A. St. Pierre, 14 Wellwood Rd., 
499- 


Goodmayes, Essex x9256 
TUITION 


XETER AIRPORT, LTD. Courses for Commercial 
Pilot's Licence, from £625; Private Pilot’s Licence 
from £101 5s Contract rate solo flying Austers 
and Tigers. £2 17s. 6d. per hr.; normal dual/solo 
rates, £3 7s. 6d. per hr.; twin conversions, £6 12s 
per hr.; Chipmunk, £5 5s per hr.; Messenger, 


£4 18s 6d per hr Limited accommodation 
£5 15s. 6d. per week Exeter Airport, Exeter 
Phone 67433 222-705 


IVIL pilot-navigator licences 

VIGATION, LTD provide full-time or postal 

tuition or a combination ot cither of these 
methods to suit individual requirements for the above 
licences Classroom instruction can be provided for 
A.R.B. Genera!, certain specific types and performance 
schedule examination Link Training Department at 
Monarch 1364 
Fo® full details apply to the Principal 

VIGATION TD 


30 CENTRAL CHAMBERS 
EALING BROADWAY 
LONDON, W.5 
Phone, Ealing 8949 722-699 


EARN to fly, £32 instructors’ licences and instru- 
ment flying for £4 per hour; night flying £5 


per hour Residence 6 gns. weekly Approved 
M.T.C.A. Private Pilot's Licence course Specialized 
covtse for Commercial Pilot's Licence Wiltshire 
School for Flying Ltd., Thruxton Acrodrome 
(Andover Junction 1 hr. 15 min. from Waterloo), 
Hants 22zz-700 
P" YMOUTH Ideal training area in holiday dis- 

trict for commercial and P.P.L training Tiger 
and Auster, £3 7s. 6d. per hr Contract rate 


£2 17s. 6d. solo Chipmunks for advanced flying 
£5 5s Night flying available Individual tuition with 
guided study Plymouth Ajrport, Ltd., Crownhill, 
Plymouth 72752 zzz-704 
AMBRIDGE AERO CLUB M.T.C.A.-approved 
private pilot's licence course, 30 hours, £3 10s 
per hour; D4 Link Trainer for radio compass and 
1.L.S. procedures to instrument rating standard, £1 
per hour; instructor’s courses, £3 10s. per hour; night 
flying, £4 10s. per hour; Auster J.I.N., £3 15s. per 
hour, dual and solo. No fees or subscriptions. Club 


operates on all days, including week-ends The 
Acrodrome, Newmarket Rd.. Cambridge Phone 
56291 222-703 


ONDON SCHOOL OF AIR NAVIGATION, 
approved by Ministry for Commercial and 
I/Rating Personal coaching’ establishment * the 
key of success,”” for all private and professional pilot 
and navigator qualifications, “ refresher courses,”’ 
home-study excellent alternative, type ratings, per- 
formance, Link and procedures, R/T, flying training 
Officially appointed by H.M. Services for correspond- 
ence scheme—refer Education Officer, or direct. 33 
Ovington Square, Knightsbridge, London, $.W.3 Ken 
8221 zzz-0712 
A S Offers ab initio or refresher flying/ 
technical training for C.P./1.R A.T.P 
and Greup “A” Performance Rating For details, 
apply The Commandant, Air Service Training, Ltd., 
Hamble, Southampton Phone, Hamble 3001-9 
499-11 


ross seats OF A VATION. 
PERTH 


M.T.C -APPROVED courses for private 
. . . e and commercial licences and 


instrument rating; residential and recreational facili- 


ties Prospectus from Airwork Services, Ltd thi 
Piccadilly, London w.l, or Perth Acrodrome, 


Scotland 499-4 


TR. JOHN CASS COLLEGE, City of London, 
Department of Navigation, Jewry St., Aldgate. 
3 


[oe X 
NSTRUCTION and preparation for pilots’ and 
navigators’ licences 
‘OMMERCIAL pilot, fee £8 5s.; airline transport 
pilot. £16 Se flight navigator, £20 5s 
Wane. call or whone (Royal 8321) for prospectus 
499-70. 


85 THE AEROPLANE 
and ASTRONAUTICS 


Director of Sales 
£10,000,000 + turnover 


Applications are invited for appointment as Director of Sales to a substantial 
company engaged in the field of electronics. 

The appointment will carry responsibility for initiating and carrying out 
commercial policy and for negotiating with major customers at board level in 
terms of volume sales with a total annual turnover in excess of £10 million. 


Applicants must have held the Senior Sales Executive Post in a large company 
preferably in the electronics field, covering Government and commercial 
contract, and be capable of maintaining top level contacts both professionally 
and socially. 

In the light of company expansion policy this appointment offers a unique 
opportunity to an executive with real vision and selling ability and will provide 
commensurate financial and professional rewards, 


Applications, which will be held in strict confidence, to 
BOX No. A.999, c/o THE AEROPLANE and ASTRONAUTICS. 
BOWLING GREEN LANE, LONDON, E.C.1 


HUNTING AIRCRAFT LIMITED | | | Air Traffic Control Officers 
require for 
for the Aerodynamics Department MINISTRY OF TRANSPORT 
; AND CIVIL AVIATION 
Performance Engineers Age 23 to 35. Good education and 


Project Aerodynamicists recent aircrew or air traffic control 


experience essential. Salaries: while 


Stability and Control training £700 to £1,005 according to 


Specialists age; when fully trained according to 

age and station approx. £860 at age 

Contributory —— and Life Assurance 25; £1,035 at age 30 or over rising to 
cheme 


£1,395. Promotion prospects. Write 
Applications, giving full details of qualifications, for further particulars and application 
experience age and salary required and quoting | | | form to M.T.C.A. (ESB1/ATCO), 
enim aed Berkeley Square House, London, W.1, 
e Personne anager, ss . 
Hunting Aircraft Umited, or to the Civil Service Commission 
Luton Airport, (No. 4904/59), Burlington Gardens, 
Beds. W.1. 


i $ ‘ 
SUPERVISORY STAFF « SINEERS 
44-PAGE BOC 


| Full details of the easiest and quickest 
k r way to prepare for A.F.R.Ae.S8., A.R.B, 


Electrical Foremen and Chargehands 
required by a Company engaged on 
Aircraft Overhaul of Civilian and 


MILITARY AIRCRAFT 


Licences, B.Sc.(Eng.), A.M.1L. Mech.£., City 
& Guilds, and hundreds of Home Stud: 
Courses in all branches of Aeronautical, 


ni . Draughts- 
ip, R.A.F. Maths., etc., are given in 
uable book. Our Courses have been 


4 approved by Royal Aeronautical Society 
Good starting rates and prospects. 4 sia many BE the AF RA‘ S. Buams. 
Strict confidence assured all written ‘ We definitely Guarantee 
applications giving full particulars, . NO PASS—NO FEE 
age, experience, etc., to ¥ _A copy of this enlightening Guide to 
Box No. A991, c/o The Aeroplane FREE! Write: TE. , 3060 COLLEGE HOUSE, 
and Aetsentutice. 29-31, WRIGHT’S LAHE, LONDON, W.8. 
0 OLO 


ROYAL RHODESIAN AIR FORCE 


Two vacancies exist for Officers in the Equipment Branch. Only applicants with 
previous commissioned service and between the ages of 23 and 40 years will be 
considered. Write giving details of experience, age and marital state, to 
AIR LIAISON OFFICER, Rhodesia House, Strand, W.C.2 


Interviews will be conducted by appointment, September l4th—19th. 
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THE AEROPLANE 
and ASTRONAUTICS 
OUTHEND-ON -SEA MUNICIPAL FLYING 


Commercial and private pilots training: 
night flying every night; Austers and Chipmunks from 


£3 15s. No entrance fee or subscription. Municipal 

Airport, Southend-on-Sea, me, Rochford 

56204 4 
ORLEY AylATION, LTD. (Herts and Essex 
Aero Club, 958), Aerodrome, Stapleford. 


M.C.A.-approved toate pilot's licence course, Auster, 
Gemini and Tiger aircraft; trial lesson 35s.; 
centre of London. Central Line Underground to 
Theydon Bois, bus 250 to club; 
Phone, Stapleford 257 
URREY AND KENT FLYING CLUB, Biggin Hill, 
Tiger, Hornet and Leopard Moths, Chipmunk and 
Prentice. Green Line 706 direct in one hour from 
London. Biggin 2255 499-713 
myAye guRO ASSOCIATIONS, LID, Biggin 
M A. approved P.P.L., /‘R 
gousete. Chipasunic Aigiet, Proctor and Setetheteen 
per Acro. Competitive contract rates. Biggin Hill 
oaks) 2735 511-8875 


Books and Publications Wanted 


LD aviation and airship books wanted by ey 
largest dealer in acronautical literature. 
return of post. Stuart, Fairlight Hall, Hastings. —on 


BOOKS AND PUBLICATIONS 
TT. “POWER AND SPEED” SERIES FOR 
. * Aircraft and Air Power,” by F. G. 
ps of AEROPLANE AND ASTRONAUTICS, 
has been written for intelligent boys between the ages 
of 10 and 16. author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific _ ae missiles. Other titles in this series 
are “ Moto " “Locomotives” and “ 
Shipbuilding.” a ustrated. 112 pages, 10s. 6d. net 
from booksellers, or lls. Sd. by post from the pub- 
lishers, tare Press Limited, Bowling Green io. 


RINCIPLES OF HELICOPTER ENGINEERING, 
by Jacob Shapiro. This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete surv 
of present knowledge in the field. Illustrated. 
ages, 55s. net from booksellers, or 56s. 9d. by post 
rom the publishers, bb rx Press Limited, | 


‘een ne, London, E.C.1 
HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 
to the many questions the intelligent layman asks 
astronautics.” Over 375,000 
Illustrated. 
or 


the publishers, ant Press Limited, Bowling 7 
teen | London, E.C 
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HE AEROPLANE” PICTORIAL agvigw 
(No. 3). Compiled by the staff 
AEROPLANE AND ASTRONAUTICS. This is & third 
annual miscellany of illustrations to appear in 
THe AEROPLANE AND ASTRONAUTICS, and covers 
aw of aviation for the year ending autumn, 
958. Over 250 illustrations, - pages, 10s. 6d. net 
nem booksellers. or lis post from the pub- 
lishers, be Fox Press Limited, "Bowling Green came. 
London, E.C 
eneetalentanv FLIGHT (Grd Impression), > 
Arthur C. Clarke. Describes the problems to be 
solved before space travel becomes a reality and the 
form rockets and spaceships may take.  [ilustrated. 
169 pages, 9s. 6d. net from booksellers, or 10s, 2d. 
by post from the publishers, os Press a. 
Bowling Green Lane, London, E cl 
AMERA IN THE SKY,’ by Charles co 
with a preface by Air Chiet Marsha! Sir James 
For more than 30 years Charles Sims, chief 
all of THE AEROPLANE AND ASTRONAUTICS 
and one of Britain's best-known aerial photographers, 
has watched the amazing growth of British aviation 
from a ring-side scat In this book he recalls with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days Illustrated, 
218 pages, 25s. net from booksellers, or 26s. 6d. by 
post from the publishers, Temple Press Limited. 
Bowling Green Lane, London, E.C.1 zzz 


AIR PARTS For fully approved 
LIM ITED A.G.S. & A.N. hardware, 


quick service, enormous 


403 

London, N.7 range. Stock lists available. 

Tel.: North 5018-9 = 

Cables: Aircaly, Overseas enquiries 
London, welcome. 


GUARANTEED R.L.A. 


LAMINATED ALUMINIUM 


USED ON MOST IMPORTANT AIRCRAFT 


ALD. & ARB. 
B. ATTEWELL & SONS LTD. 
IVER BUCKINGHAMSHIRE 


PERFECT 

$5 PRECISION 
4 AIRCRAFT 
SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


a 


Rubbaglex Sheeting 
is processed on 100% 
pure glass cloth, has 
very high tensile 


and combines flex- 
ibility and resiliency 
with non-stretching 
properties. 


Impervious to 
Aromatic Hydro 
Carbons. 
recommended for 
strength, is rot proof aK Gaskets, Washers, 
Jointings, Dia- 
phragms, S!ecevings, 
also Floating Root 
Tank Seals, etc. 


Highly 
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HYDRAULIC 
PUMP TYPE 236 Mk. 10 


. Only one of an extensive ranzc of « ressure pumps, 
this unit is capable of deliver'n: upto g-4 at 4,000 r.p.m. 
with a constant pressure sett: of 3,.& : 
Completely self-contained ~ << nal ser: flow relief 
valve block assembly with 2» adjuster t¢ different 
Po constant pressure settings. - 
3 Automatically infinitely-.2'12b'< deliver ximumM to 
: zero at any pre-Set constant pressure, ¢ e for any 
change tn system requirements and for p.m, 
‘ Alternative valve Biock assembly @& d to give 
constant Gelivery at Varying pressureS ane 
3 ther pumps possessing the same chars re available 
= to suit Customers individual perform ements. 
rs Deliveries, G@rivespeeds and constant Bras vgs ranging 
. up to 25 g.p.m., 8000 r.™. and 5000 Ps. 
a , 
& 4 re rT . | 
: ® : & i 
TYPE TESTED for 
6 # Patents Pending 
General Services a 
Power Controls . 
Guided Weapons : ae 
cial corrects canceled 4g 
e 
’ Pg , 


Be @ CONSTANT PRESSURE WITH ©) 
. INFINITEGMEMMMIMIABLE DELIVE 


@ CONSTARBSBmESSURE AND 
DELIVER YaeeewARYING SPEED 


@ HIGH PO Rey EIGHT RATIO 


eS 


@ HIGH JEMPERRMMRE OPERATION 
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BIRMINGHAM ROAD WOLVERHAMPTON (Tel. Wolverhampton 249864) 
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| PASSENGER CARGO, OR MIXED LOA 
ALL COMFORTABLY AND ECONOMICAL 


The AW Argosy carries up to 83 passengers or 134 short tons PERFORMANCE Power: 4 Rolls-Royce Darts. 
Aircraft cruising speed: (14,000 r.p.m.) 296 m.p.h. (475 km.}hr.). 


Mazimum payload: 27,000 lb. (12,247 kg.). 


Range with fuel reserves and 20,000 lb. (9,072 kg.) payload: 
There is pressurised comfort and Rolls-Royce Dart turbo- 1,000 st.m. (1,610 kil.). 


prop power ensures a low noise level for the passengers. Size of Hold: 46 ft. 8 in. (14.23 m.) x 10 ft. (3.05 m.); 
Large fore-and-aft freight loading doors reduce turnround floor area 426 sq. ft. (39.6 sq.m.). 


to 20 minutes. Components and systems are all well-tried 


and chosen for easy maintenance. Both passengers and TH E ARGOSY BRINGS THE COST OF AIR 
freight can be loaded simultaneously. ee ee ae 


HAWK E R Ss iD D E LEY AVIATION » 32 Duke Street. St. James’s, London, S.W.1. 


of freight, or any combination within this payload. A typical 


mixed load would be over 7 tons of freight and 35 passengers. 
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